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INTRODUCTION

BEACON denotes a set of programs, organized to form a

computing toolto study, defense of the contineaitai United States against

strategic nuclear attack., The work has been predominately supported

by the USAF, Headquarters Systems CommanC under contract

AF 18(600) -2793. The purpose is not.to evalnate current force:structures .

(although this isnot'an unreasoniabe application), but rather to .obtain a * ,.

feel for the possibilities of newer technological concepts. Wild fresh

ideas may fbrm the other end of the application spectrum,, though it,

is -usually advisable to trim them down firstby traditional study phases.

Thus, BEACON has not been designed toward the study of a

particular Weapon system or even type of systems, but (in intent at

ieast) towaid embracing the whole set of potentially interesting-ihter-,

acting systems of the near future. Since it is difficult for a siall, set

of people totbe good visionaries over such a vast realm, the method bf

procedure has been to concentrate on fundamental logical or physical

processesof attack and defense, on-a global scale and to'keep the

structure modular, replaceable, and 0pen-ended. It,haS not been easy.

A distinction must-be nade- between the genera procedure that may'be

termed BEACON and, any particilar 'epresentatipibfit-tMzhimay exist ____

at aparticular- tihn sich as BEACON I or II or IiI, .etc, itIinevitabile

that repiee'entatifns be incomplete or unsuitable fbr'the)"next"

__
- cI

" " "'" ~ " C C"0 0.40>% .



____________- c' "'b , Stc~ si often>" a-,,, combinatioh of,"' existenc a'n'--d'd'' "'XCt'y

'In his-liht te rprewitaibr~inlude hee cn ohy~ba kegake~aIs,

thppatonl thuccess i often acorin tionoeisencel.4 and i adatailiy.,

'npthralit therrepresentatio inluded ertie canot besregarde sa

tssanioryfeape of the geil procunedre.oo loialOt. ycnta

BEACOANO susies forthe moekl, atlean According *t-h usuatrls-

thuigt thadtio thohr moeli evoes.onen graic concte thatith

Sdising userspmeifis. The occurrencste o or af ceta c minproram

that inol the prdr oeinsflo accdi to- oexen builtin loIc hich no

itatce o capure thteA N paeefsoes rea to ife acrtivity (an ke'o

liask in buitin" Thes ofcthmot modelsgja a ermi heec itveh con-trod

pssar ee adfibleoneough ntst rmsu d time, cnotds vto the

essentil feature a defiogrer unestoodlical Wrthng Byd contas *

BEiliA, CgNstitutes fojzr-. the. entr al rogan a"ontrhihcotrl

adrg execuin other semanbtc compnel prgrm fo heue Ih

?ts)of "wrting" the is owprn rgama oaheection c iTfh eto

ist 04 aimpl adfexieenugh o sufti tseeye ed wihots the

elabrat proedue aprogammr ues 'f atualy witig an con-
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Since-4 4-AOde o~ae ~recielgc d6cno

-dra avki.raiv lwdarmI.em et nti icm

of th Soior BEAMONisoesy otihavie a escribted logicr n cannot.

discussed later.

ATLAS

Alznost' always AV1LAS Will, be the first program a user -Will

wish to perform. The job which is accomplished by ATLAS is to initially.

set up in core memory What is called a facility rec-ord.- the information.,

content of the. facility record is to be a description of the status of -the

geographical and physical characteristics of the globally fixed. elements

* 4- -Aessential to the battle. included in the r ecord will, be space for data

from- some of the other- programs-. The elements aire. grouped into -se ts

with each set-given a named by which-it is referred.. 'What, facilitiesare

necessary is solely dependent upon the problem bein g stud ied- and, the.

programs; to bo used subsequently, Typically there-will be sets to define

the, targets- of the atti.ckek. 'These may be 'coufiterforce, -countervalueo or-

defense sites.U'q~ s&e.oennledfo-ti.eao-;I- ------

there is to be an active defense there Will,,be one or more, interceptor4

and/or sensor sets to affect the variouis battles. Still a third reasodn
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for incluio~in of a set may be for damiage assessnint-comparlisoas. .

ATLAS decks for the t13 US and .26 Canadian -urbaiareas have been,.

constructed since they are so commhonly used for damage assessment#

th ALA dt deck required to supply :h~dta:::: frwafo :: : Ls by "

f . te lrgstpart of the -typical input data. -The common-way f

genratng ucha data deck is to-add, deliete,, or otherwise shuthfe a

prevous eck.With this in iiiind BtACON is so constructed, that it2 is

notneessryfor the user to, preserve or reememberany special order

no t sppycounits either of the sites within a set or of the sets them--

seles Itisiniu--ten~upn~heuser to, iemember the names he ,has,

use. Aothr fatue wichmakes it easier to 8generate an ATLAS dieck

from cani'balizing existing decks is the personal order and -fo rmat

-specification each facility set is permitted. Soukce data may be peesegited

it in a -wide variety of forms and more often than not the forrrnatd are,

mixed in any given run. It is then possible to input data: for a se , ot .

44

list -nay read: population, name, latitude, longitude, area,. ..

The specific information required about each ,el<cment depends,

in pafftiiubi the nature of -thC ikt. Ciii .. , fie: di1sinhctinds Of*

I1
'A 2(
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facilities are recognized in BEACON II: sites,, blocks, places, barriers,

4 and meshes. Sites are -simple homogeneous elements Which;differ only

in location and value, such as maysuifice for 'zany types, of military

bases. The sites of a given set are assumed to have the same physical

"radius and hardness for targeting and damage) assessmeni purposes#

Blocks may'be-used conveniently When a cluster. of point, targets are

close enough together to be designated as a single squadron or farm and

yet far enough apart to require separate targeting' as for example

hardened, missile silos. Each block'is specified as to lbcation, size

and unit value. When required' each block of a given-.set will be auto-

matically deployed into a squarish array of the specified number of' points

1.6, around the center of the squadron "headquarters". The hardness and

-distance between points are set'characteristics. placesdrae used to

designate those elements-, notably urban areas, which cannot'be reason-
ably regarded as the sdine size. The individual information in this case

includes-not ohly location and value (population), but specific area in

square nautical miles. For the three kinds of facilities so far sites,

,blocks, and places it is optional but recommended that an alphanumberic

de signatiOn betalso stored to identify kater piintouts.

~ &A ~1l%~y-ial~i~e~jbLJ.~b ~Uy are

not t tretable nbr assessabile Their pulpose is to allow the, user to

introdude, a topol6gy into th b ttle i aform suitable, tohis problem.

. . ....



;.A barri~r is formed by simply giving-a list of fen-ce post l ocatiors, l.q, •
latitudes and, lngitudes. In this casd the order of the list -is meaningfuL ,

;"'

ATLAS will automatically construct the barrier, by, connecting- great circle,

ar'ea between sueees14ve posts and will close the ring by connecting the.

o\

last post back to the first. As the barrier is traversed in ascending

order, Lhe axcs are numbered the same as the posts being approacl&,d and"

outward direction is takdn to be to the left. Barriers often consist of a

dozen Or so arcs and may represent such things as probable detection

~lines-, extent of fighter coverage, coastlines, etc. A mesh is an exten-

sion of the barrier concept by adding to each,post a directional heading'*

] °-Headings are specified as-,degr ees clockwise from north and normally

-- . .,they are positioned to divide the outward sectors formed'by the adjoining,.

~arcs. The exterior of the ring is thus subdivided into sections which ?

are numbered the same as the corresponding -arc, (See illustration),. -ATLAS ',

~~~~constructs great circlearcs so as to be tangent tOihe -headingd, and they, ,!:,

Not

.4 4

:\ Section n Section n + I

vie

4,:

an ogtds.I hsc , h re o h itismaigu. *> A,



form the :global extensions of the )headings.. 1,(A heading of Zdze EAST ',

'does not ,delineate the; latitude ,circle at that point but -rather the great

circle tangent to ithe latitude ci-cle.) 'The intexior is also .ta'ken to be

ameaningful section designated as LAST + 1.. M'eshes :mayatake a

variety of,'intere sting forms from ,simple pie-,shape'd',sectors with-no 4.

interiors (posts all.at the same location)., or a representation ,of -the

NORAD defense .sectors, or ,even an inward ;spiral forming seyeral layers

in an ingenious state-like map. 'The information about barriers ,and

meshes is converted and stored in vector c omponent form for more 'rapd

utilization by other programs.

'With ,proper 'key indications ATLAS will write the constructed

facility 'ecord on tape. one (as the next logical record). One may also

have ATLAS retrieve ,a previous writtenfacility record from tape one

with 'or without further card extensions. As many-a's a thousand facilities '

in up to thirty sets may be placed in one: record..

4,

WI
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- 0~ - ¢ <



The STRIKE program can perform a number of interesting,

t' skS related' to targeting. The principal task is to make, a reasonably,
C

coordinated pre-war allocation of various poitions of a mixed stockpile -,

of offensive warheads against selected, sets of targets under various

restrictions that the attacker might'wish to impose. The end' result of
t

this consideration is the creation of a warhead record. This is-a listing -,"

f6i each of the warheads used of their igenerated aimpoints with provision

for later insertion (by other programs) of origin of 'auhch and .probability

of kill before. reaching target. The record i, segregated'by Warhead

types and contains its own keying information, so that it may be read

-later if stored'.

Warheads may be grouped ,int differen t typesJ ecause of

actual differences in Warhead characteristics sudhas yield, CEP, etc. ,

or because 't! ! attacker would prefer to use -them in diffderentwaves'

(times) or for different objectives or delivered by, different carriers.

Up to two thousand warheads split, into as many as twelve -different types

may be considered in' any one aliocation and placed in.the same record.

The attack:.or at least this portion of it,, is described'by specifying the ,

total number of Warheads of each type,, the order in Which the types are-

-] "~ to~be allocated (not necessarily the order of arrival)- their expected ,' C

probability of abort and CEP.

"-- -6

( 0 < ' . ' ,5
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STRIKE pre sume s that there is -an-appopkiate facility ,-

record inrrnemoky containing -the, sets desired to be targeted,. The4

chosen t3ets are requeb --d in any desired ordprand-for each-target

met -warhead- typ §e ohbihation the attackcer's desired constathti

are stated. The ffain reetricti6n is the, nostnuznber o warheads -

ofthis type, that will be alowed to, any one fadility of the set. A blank

or zero here meanis no interest in this combination and the, program 0

proceeds -on to those combinations where positive allocations are

permitted'. Where and within the- stated limit allocation-is: possible,

two basic choices are open. f or -dtermining- the relative-allocation --

amongst the contending tar'et -euirement1argetin& or value

targeting..

- If the requirement option is chosen, the attacker is Verknitred,

to specify the'least number of warheads he would like allocated- to-any- -

target of, he.set. If leabt is the- same as mhost)th , user -has-completely -

determined the allocation for this, combination iqgardless of other-

-- factors ex4cpt the stockpile -se. if a tolerancd exists beWee-h

least and most'boundsjsa third number -a requi1red pOrobability, of kill-

* for eacdhfacility in the set -resoli'es the alloaation to within fractioh-al

-warhead round off, (which may also be: cqtrg'1je),. -~~ii of1o-

I kill level is howeVer the weakest of the constraiintb-Ahd will, no -be held

-~~~ to when- it lies -outside the stated bounds'. --

1-7 -7

- C-~OZ



fl - Q

When targeting 'by value options are' permitted,, these are,

considered only after the particular warhead type has fulfilled its

requirement obligations. The remaining stockpile is then available

for .diibution by Value. The object is to rnaxiiie the total 'value-

destroyed. 'the allocations of previous warhead types le..,e the 4 4

target complex with-a reduced set of (expected). values. targets,

Within the currently ?,ioWed sets compete with each other, whether''

of -the 'same set or not, based both upon their' remaininig values and .

their respectivre~softness to-the current warhead type. Gftaess-

is computed for each- potential target. as the average single shot-A

probability ofdAmage, b46ed uponi a specified matrix-pf weapon radii '

for each wArhead' type -'facility set combination, and previbus specifications

for warhead-CE?, probability 'of, abort, and- target sizes. If degi-ced ifor

certain warhead types, thatce gatmc of the relative pezie-

P ~trability of'the defense to specific -targets -.an'?'i introduced as an,

additional modifier of the softness i The' value returned then is. the

product of the target's remaining value and its softness. In maximizing,~

'the value' returned for the stockpile available only integral distributions,

of warheads are permt'ted. The mathematics underlying th,program for

finding the allocation has, been 'given elsewhere.

1Academy for Iiterscience Methodology, AIM'65-T-18j Targeting -Program,

Revised, by Nq. H. Painter, December 1964, pp._5-10,.

4.4
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Once the allocationof the warheads -is cbmpleted the list-

of aim points -1s ,constructed,. For targets small ;in area the.

aimpoits coincide with the target coordinates and are taken frbm ,the

facility record. For each-missile block.-the appropriate array iS

generated from the ATLAS parameters and the aimpoints spread qut, -,

,over the array in sequential fashion as far as-,the allocation allows,

For large area targets aimpoint patt 'ns for each warhead type are

computed to "cover" -the target as uniformly and multiply as the

allocation permits.

For some purposes it may be desirable to 'preserve the

warhead record as it now exists in the form of."unaborted aimpoints.

This, may be done by using blanks for the final two STRIKE data cards and

-setting -the keys so STRIKE Will write, the record on tape, 3. An

alternative would be to-proceed and read in,.a new set -of probability of

aborts and,-C-EP's, which may be the same or different from the

previous estimated cones. ,In this, case STRIKE will convejrt the aim-

points to impact points with. the prescribed, raidomization and Will.

initialize each warhead's pirobability of kill as starting out-with the

specified ,probability of,*abort. If desired STRIKE will immediately

Monite Carlo thi's set of probabilities into randoi go-no-go choices.

The Warhead record in its completed form may then be preserved

on tape. In-either case. whether the record is put "nr tape' or-not it

remains in memory. -

1-4



STRIKE might al1o be called in order to retrieve one or-

more warhead records from tape as needed thus obviating the need

T, for reinputting and recomputing attacks which can'be used rnultiple

times. When this kind of call is made the, option exists of either

accepting, the record as is or setting up a new abort and/or impact

pattern. The latter would be a particularly convenient manner of

performing Monte Carlo sensitivity analyses.

.Finally,-one may call STRIKE again in the same run-after a

certain amount of damage assessment has been recorded on" a faciliy

list and request additional targeting be generated. The updated values

of the targets selected will be used (whetherthe damage was of- the -diect.

or colocation nature) instead of the pre-war -alu~s; This presumes of

course .hat the attacker has gained,kiiowledge of this damage sufficiently

well and in time to-ihcorporate it in this targeting round. Since a hew

warhead record' is hereby generated, the offense force structure

involved may be more of the old force or contain new types or both.

Thus as one progresse. from one warhead record to the next j referenes&

to warheads of type one and two for example may reaintheir me aning

while types three and four have changed.

S -

*1-10
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11TION.

The MOTION program relates -sets of facilities and warheads

to one another in. various Ways. In doing so it makes extensive use oft'he

barriers and meshes which have been set up by ATLAS. Most of the

global geometric relationships are explored by'means of the MOTION

program. Besides generating information for its intrinsic Value

certain specific information may be useful in DEFEND, particularly

for area defense systems. Four distinct functions are currently'included

within the program, each explained in the following paragraphs. None

are restricted by frequency or order of utilization.

By selecting a particular meshand naming other facility, sets,

the sites within each named facility are. located according to the sector

containing their latitude and"longitude. A count of the-sector distributo.io

of sites is made and printed along with a listing of the ,sector number-

for each site. The sector designation fbr the site in the facility record

is hereby tagged with the latest determination. Facilities Which are not

'found in the ,facility record, curiently in, memory are ignored. 'If the

mesh is not in record, return- is made to BEAM.

By selecting a -particular-mes6i and naming, certain facilities

which are suitable for launch sites for selected Warhead types, each

warhead in the-sets chosen will be tagged in the Warhead record with-an [

o ¢ , . , - 1 :

4Z.
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apprn7pkiate launch site The, method, for de tetmining the launch sit e

starts, by locating the sector nuxnbe, of, he named rhebhtha, contains;

the aimpoint or impact ~point of the warhea-d. The sector number is t1hen-

used to find a corresponding site in the launch set. If, for exampjll a
wa'zhead, tell in,-the third',sector, the third launch site of the specified,'"

set wouldC be, presumed to be the desired and appropriate site. There

should be atleast as many sites in the launch sets, as there are sectors; , ~

however, a given sifte may be listed more than, once , and a given set

mxay be used for more than 'one warhead type. This m-ethod -is partic-

ularly attractive, whenr range is not -the domiat' r outing'criterion and

-the user wishes -toudo'hi's own ~brbaid brush postioiiing, of launch or

,penetration points-. If the warheads iare to be defended against by sector

oriented defenses, 'this should be the me~thod for sector tagging the ,-war-

heads, using the same mesh as th- 4efense. Qthe!rWise, the mesh need niot

*corre spond,, and could be spe~ially designed, for -the routing topology.

Without usinig, a mesh but. fianiig launch facilities for othe r

warhead types 'together with max~imurn range constraints for each type,

a, different kind of selection -of launch stswill be made. In this method

the'launch site which is closest to the impact point from amonig-the de-

*sinaed aclitesis found,, by computing, the great circle distances. if

the particular warhead' is given an, artificial "lout- of -!ranige "kill and. will.

0 C C' C
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. • not be seen by later defenses or cause any damage assessment. The

out-of-range feature can under certain circumistances be a planned

phenomenon for achieving a modified targeting, plan. Short range weapons

used for hold down or defense roll up might We1l be targeted this way.,

Counts of 'the out-of-range kills as well as the loads :placed upon the

penetration or launch points in order to meet the in range targets are

printed out.

By, naming- appropriate barriers for selected warhead types,

for whom launch sites have been previously designated', informatibn

relative to.the attack-crossing these barriejrs can be obtained. For

each warhead the position where the great circle arc from launch to,

target crosses the sk.lected barrier is found. Not every warheadnay

cross. For some the .target may lie outside the, barrier,, i.e.onolulu',

-j , . -while others may be 'launched interior to the barrier. Other paths may - -

cross more than once -in which Case the first computed-crossing (lowest

numbered, arc) is used. For each arc of 'the barrier the sum of the ,

A .- porobabilities of survival of the penetrators -crossing that, arc (surviving: , -

_penet-rators if Monte Carlo--has beenmade) is printed out~as Welli as the"

A weighted average, of time togo from arc to targget. This information is

not however curzently retained in memory.,

<1 --

, 0 s-'
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•at the, time the,site, is ready'to commit constitute its threat. Note the

, %/li coordination Whidlj. is 'thereby c:hieved by overlapping sites since a ,

'll

"- ' A second commitment mechtanism,is more appropriate tO area

.~missiiil '-defense -as such- sites are not likely to be deployed, neai targets

the- y defend. In,"tlhis ,An e4WectiVe, cirdiilai- :inteicept coverage around,

%the snts reaStSet as bege but this toine at some alltude wa. The

ootpriht or grodud ojectn o the equiv lverage ad idepends upon

the directheon, and angle . to commthe missile ttack. ith. suche

'" inforz-nat'on, for the, vaious missile types the-dowa range displacements

oareinasertd d . whsinistrye ccrdination occurs when iootpins ovea

iE ither of these geomdtrical paritiningsitay of course bw

--applied tofrcraft djefense s , parentidulary tof the epules or Bnemarc type.

. { .. or long range fighters, the facility "'sites might-be f .ken.,as centers, of'

thydefNO nD sectors 6 arespons-bility or air cap positions displaced up, range'to

footrintof groun epjoecti of theeuvln beaedpnsuo

the eenr 'k Lngl e of th,"reeitry,ss-il awkwardtaic thetlahseh

, case A third procedure is to iequelst defense by.'sect~or. This entails ':

thatA~tesh'ppop;_Aate heE ,sectrzn~e'nldd.n l s h

" .... defense facilities located by sectoi by -MOT_*C'Nj and the, defenad~b <

' ! -penetrator sedotor tagged&-by MvO TION with~fthe, sam&es.s, E ach.site '

-44'
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then battles those -penetrators wi h the correspoading sector desigmtion.,

11 A -&A fourth procedure is to use a simultaneous constraint of radius of

coverage and sector coincidence, but~an a,'tchation is-not apparent.

Whatever the commitment partitioning procedure is, an

actual count of surviving penetrators is made,. For the defense environment

point of view this count is modified. If, for t ie span of time allocated t6 . ,

thi's raid, a group of penetrators; can be presumed to be all in-the battle.

area ant; remain there throughout each then has the same dwell time

as the. raid time. If'a second group'of fast moving,penetrators all pass ,

through the battle area during the raid interval it, is assumed that they enter

di leave-,at ra~dom, tiU.es. Eabh has a dwell time that is only a- fradtioni .

*, . of the raid -time-and the number present at any m6ment will be on the,

ave-age this same fraction. A third groupof penetrators may enter

and leave the baittle area at random moments, not.because, oftheir speed, .o -

but because their entries are straggled out over a long time relative, to, the- -

raid 'in ter val. Their dwell time should also be shortened to. reflectthe
o 4,.

lower .density presentduring the raid. H4owever, when handled this, way _, .- 4

the defense only reccivs, ,ustice ,if :epeated, raids are cailed 6nthe. Stragglers.

Generally- little is los. ,coriputationally, by Hime collapsing a straggled raid. - -

. into-one separate si-AultiLneous raid if saturation-and inventory ready ,

allowances are made. * -. -

1 " The count of penetators presentmay'be further reduced by,,a - . ,.,

visibility factor or incrieased by ",,e. eortion-of the cloud, of false.bogev • - ,

C

________________

_________________~ y0
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accompanying thi visible penetrators which.cannot be successfully '.

-discri,=ated against by the particular defense. This .total density o

of bogies persist throughout the id t e -,.h ough ffr fast penetrators,

the identities may be changing. Thi inimber of tracks a site or sector

- is able to maintain generally h.as an upper limit cso that the probability

a given bogy -is a track, decreases as the number-of bogies approach the -

saturation limit. This probability of tr ack is taken of the form

I ,.

PT e \ATTiRTIO,

I bogies greav, y exceed th limit the number of actuaLi tracks may i - -

fact decrease; Each interceptcmade on a track requires, a-grdimid data

- link or communication. channel, an intercept6r salvo and& acertain

amount of time. The total number of intercepts ma1.de during the raid

may be UImited by chanelduty rates, interceptor ready inventroies or -

-failing either of ,ihe'se- a command limitation When.a satisfactory-number

of intercepts per• distinct, bogy .Is attained. (If the average, dwell time is

half the raid 'time, th4 numb~er, of distinct'bogies will -be- twice the. number

that.are orthe average ,present.) Theinterceptor inventory-may or may -

ot ibe re4ues' d to be counted down as. intercepts are made,. There are
oth iss ile and hiter type defenses;,for either

request. The number of, itercepts .per track per unit time is computed,

1--7
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'Tepoaii9 fsria feer w- wti th c~eapddes6,:

The probabiit of surviV proablitesv of killay beithf thc coveragera

thto~gh several battLes oi ,.11ie6y may be Monte Garloed'eac~h time. Itls.>,

generally desirible to ha~e each warhead0 ,MntCaodaleste

last, time beflore entering t~e 'amagd assessment program. The excpected

n '-ber olt defense kills-and opportunities for ,each site and penetrator ty.p

is printed out for each battle.

* ~C 0

-. '0



~ '~ ASSESS

The ASSESS program manages allthe damnage assessmentsz

desire4n any or -all real facilities Wheneve ',warheads. have 'pas'sed

tCri'h ti Aq9e- Fi~bcilttai 46 hiothh.ve to hivd beezi tatrgdts and*'

- colocation dam~age is accounted foi,, When it i' called, into,.memory

by 'thJe 'BEAM moniitor,, the next four input cards are read. these cards

e~stablish the desired yield's (in inegatons), tl~e therma'l efficiency

adjustments (normally,'unity),, the- 'fission-fusion fractions, and'the.

altitude,'t pe 'of burst,(surface, air or high alt~tudi), .-&'r a~l of the

various, varheci -'~ types. The program cuntaihs numerical, data Which

decind blast contours, thermal.cont~urs,. and fallout-c ontours This,

* .basic data is for a 1'MT warhead With-SO-5O fission-fusion.. "For blAst. '

'these contours are concentric rings of lbs per squ~ -inch overpressure

at various nautical -mi'le distanc es fr~om groun8-zero,(Fig~re 1) For'

~thdr±ial they a; e rings' ofI incident, 016lries per square cm atVarious j

nautical mil.e- distances (Figure 2)~ i For fa.llout,, the ~otus aa

nested set of oblong -rectangles .sk~wed'toward the 46ow.x-wUid (easterly),'

dirctin, ortotal~roentgenis receivedin 48 hours,with.no Orbtection
dieto, Zr1

(Fvig&ure 3)'. 'The blas't and thermal corntours ~change for each- of th6-

_three ~ iitwiiile the ,arlyfallout is iw~urxi(td0

"'to be appreciab le only for surface bursts,. F'or a :ticular warhead'

C,

C', C U,

Zz'.'
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type the appropriate altitude contours a3e sca'led to ,the correct,

yield;, for blast-and fallout the scaling is by yield to the 1/3 ,powe , -

A particular set of warheads are withheld- from, consideration

dU~hng the current assessment if their altitude types -are set to ao

negative one. This permits different offensive components of the same,

strie to be assessed by different asse'ssrment calls. One advantage-of

this procedure occurawhen the strike contains, some time :delayed

elements and the defense survival and effectiveness can be studied and

altered between waves. An alternat procedure which is some times,

useful is to -construct one "strike kitV such.that different combinations
... .. -e r et'.

bf warhead types represent different, threat levels or targeting objectives.

.Lach assessment then represent the effectiveness of one of the threats.-

In one application, -the low threat was obtained by taking only warhead,

types I - 5, the medium threatwas obtained by augmentfng'the lwo

threat with those warheads called type 6, and the-high threat by itha

S ,urther au#gmenation-6f warhead type 7-. Warheads of type 5, 6, and 7'

were all physically-alike, the dislinction being only in the extent -of

targets hit..

When the warhead initializations are complete, "requests to ,

Input card requests one class in the facility atlas be assessed and -. -

' - 7 ,7." " -- -- --- ,-------

- . . .. , 0' ' .< y •



supplies the levels Of blast, thermal, andf alliout stress *(or , o"

protect on, c nsidered, to be acceptable for tlsa r class. On- the basis . . . , o

~~~~ot the class name& supplied (and previous ATLAS -information),o_ -t. h , , .,

' ~~~s~broqatbic distinguishes the nieed for, five diff erent procedurds, . .J '" . ,

depcdtggoz wheter-he class represents i) ,ba-sges or,,sites With "

•~ ~ ~s m .1rIarty in area and: function, 2) strategic ,hissiie ,squadrons, or ,a .

t ,

the SHELL subroutth)e lor 5) bs t rural poplltion" or contnenta l

of values. M~ost m~iitary installations, With, the. exdeiptibn "'°f  :";, ' "
missile locks, aere t ed t betreatable by the, bi V.l
procedure, and this is th,nne discussed detaif The,areaothe

ba'se (trR) times the density of evaluation pointsfpersqua e nifc-

mile (both inputs) determine how,many evaluation spt1ints artob ' - (

placed around each base. 'Ths nu be is at leastoe but aomore ,

than400. Whatever tres-uhber,, a -squarish pattern of thatmany: 
' o

onts is 'constructed, cen red on each base and scaled tocoverthe

e quivalentarea oil the base, idgure t. b'rteyh

For each, bae -hin the faciity class,, -the, list .0f warhead.

impact points is examine d . Warheads which have aborted,, or been i"" '"4

ment-d'oned above) are skipped. Thse impacts,,whichare too emote,

1-4

to's (rRc.'te the dcla esit o a.luaon kpoints per sqahre nautnca -- -.

e
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low.

warheatd. he appropriate effects c'ontouz.s are placed around the

a rpact point.. The location~of eacho h aeeauto p9ints 'is,'

fouind with respect to the three sets of contouirs, and the rt &spqctiveq

PSI, cal6o ie, and roeit gen doses that wo ld bei r eceived fromh each

decionation at the e~ahiatidn point. are. weigh-d, For blast and-

thetmal doses the poinit is charged with receiving ,the makximuma levels

found axn-ongy all the-warheads detonating *hile for fallout the d'ose is

the cunvilative of each warhead's cont3ributiom. In order to present

to' the anaiy§ an' inuW'at'ioni of the dfiects exprienced% onieacn -ilty

of this type,, the three types of dosages are averaged oyer, all the

target's e valuationp points and the~eaverages are pofited for 'blastli

thrml ndflout. before target vulne rab ility to the "absot ed" effects .

A'a re, c6ns ide6re d..

'WheA the doses have been-compt ed for all the ev&aion,

* oitsarouixd-the base, the -base survival",is c-onsiderd The probability-.

a par tic~ular eValuationi point, 'cansidere d to6 represezit a portion of the

base., survives, is de1Ger-,iheA- fifon tunctions of the effective pzoses

received,,, which are the. actual dos'es relative, to the. {~t steS

lmits for the facility7 cla.,js, Foz -blast and thermnal the functional'-

ielation is' ea ~ iu ) while ffor radiation it follows' at~t

table (Figire 6.The ftaction, 6-. the bas'e as 4 whoje which is killed-

'by blast is ,the nuri'b~r of evalizatio'n points whic1h do not sur vi*ve the

'6 A6

_7 "W"'-,
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-the blast alone. 'The fraction of the base k'lled by thermal iS the

" "count of PointsWhich 4urvivedthe -blast wave but4didnot sur-Nive the
'"7

fire or thermal effects. The portion -of kill attributed to radiation .

o046 bo thog. g which @§kApadth Ara two, WQ-0o y~,o QAV04 ,

fatal rbentg dose in spite of the pratection factor; To find what

effectiveness fallout alone would have ain, assessfnent,-cali could ' .

be imade where the. other effectsare "turned off". The value of the

base is, a'ssumed, to be uniformly distributed over its area or equivalently.,

its points and the, Value surviving"that is priiited out fs that portion *hich

survives all three effects. If, as sometimes occur, multiple independent '

assessments are desired, the option of.leaving the base value in, ..

memory.unchanged may be specified. Normally, the value-decreases

with, succe, sive assessments. The ,total values sutviving or killed by

each offthe effects is sum-imed and prmited;-outfor each facility class at

the end of its processing. A blank card, ends eachassessment call and

returns control to the BEAM nonitor. - o

The rural population'does not, occur as a facility inATLAS..

It, or any' 6ther regula'r geographical array of valdes, such as rural

MVA, may be assessed by directly reading in a density "map!. Each ,

°10 ,by 1Olatitude-longitq 'e square corresponds to a'bas 6aa

inthe- normal procedure and has its own value. A specified square.

density of evaluation points are arranged. symmetrically to'cover

't'ee

q Q ''i,

' '. ~( 2. (6v'2.



every c ll m ax lO, , 0),andthe nation .has a regular -0 ttern of o o.. .,e v a ~u a tio n, p o in ts- ex c e p t f 0r th p. a d ju s t _ en t, w h ic h is. -n.~ f o r , t~h e .* ,, . ,'C ~ in e ,o t~ ,l t iu d d . T h e v a i u e o f a c e l i s r e p r s e n t d ~ a s& a n a l p h a -. ''
numeric character oi -a scale 0O5L with an, arb£rary scale facto z ° ' o" ~the m ap, as a whole, E ach input card g v s t e 'a i u e s z n ,f ,< , -,:hdracters for a gi ven la~tt d e. 'band', d nd the s et,of card s -are .An , \ •? ",

lattude order north to south. Blanks cells are not asess4d The,-

_ou.tput is represented in the same forrnat as the input wi th-rnpps.-foi?q:the survivors, blast kill, And',tallout kill distribhition., Ctumulati% e '
nationwidtotals, are also O rinted o6ut.

, 
, .

Irr

",, 

"

.

!

"4-e v a ~ atio n p oint e x c e t f o r th~ a j u sti e n t' hic h s. ? -d ' f r -h e

.- , ¢
* 'c sin of t~e lati ude. T e v lue of a cel is rep ese ted 4 as n ~ pha 

',

nurn ric char cte on a sc le -5 wit an arb i~ra y s ale f'ac or or
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SHELL
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the 1l3- U. S. urban ai, eas arreanged by rank .(identical to the 196, Cesus-,

Bureau ranking), 'This is, one instance Where 'order bn the facility record,

IS important. The tabulation is usually made once since: survey Ata

genierally do-not change. often~ and.a& permanent shell tape written.

- '', Thereafter,, the master, tape is used to generate th operating tapes ,'

for SELL and ASSESS. Both assume that the uirban deck matches§,

'iinumber and order, of 'places.

The second, function that SELL may do is to coiistruct

and add additional shelter spaces as directed.i the. new spaces 'nay be,

constructed at .a specified PF or PV category or both;, The number

added to any given place Will depend, on if ~.nd 'ow mnuch deficient-th~

place falls blIo a. requested cr-iterion. The 'implication, In- terms of

the national total spaces construacted, is printed out.,A

The third function is to distribute- ateach-place its opu- - -

-lation value in some mannier into the various shelter spaces it has

available. One choice, which might 'be suitable When long sirategic

-warin occrswul be to take maximuxi protection. In this case'

the hardest spaces, are filled unt-il either there, are -no more, pele -or

no m~ore spaces. An, opposite or no warning, 6;,se Would leave a

percentage, the ---o--ati- withV 47Uecin T~~ian~

fill up the spaces 'in a 0essimistid fashion,, first.next pporest and onx

1 43A
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'SURVEY

The SUIRVEY program has been broutght under the operating,

-' ommand of the BEACON nionitor And l. e:xercis'able. 11; is cu;,rently,

more autonomous -td thereby- less in the, battle stream-n than the,%other .

programs. Wh- ie 'Task 41 study s ettle s uipon. i~MCI,",ttrition

mnodel, it potentially may relate strongly to SURVEY and together -

integrate more firmly. At present, SURVEY may be -sdq to explore

questions, concer ningt missile and sat~'llite traje-ctories, ,the ir-vis ibility

by one ora group of sensors, a.nd potential warning or- intercept- a-spects.

* A number of objects ma.y be launched fr6m, arbitrary places

* and directions around the globe Wvith sibmple or eld.boraie ddicriptin

of the boost stages, and thrust forces. The ,gravitation attraction 'for e s

by the oblate earth are accounted for and the dr ag f~rces change with

altitude and cross section ini a den'sity -teamperature varying,,atmosphere..

The spatial and rotating earth trajectories are integrated from the-

force equationis. A trad.-off -between speed (of? comxputation), and

accuracymay be miade.

'-'A-group -of sensors. naybe deploye~d any where.i TheseI

sensors Wht.cii-contain the trajectory, in -their hoizon are 'indicated'

i& zifuncibh of, time as, well as: the object position in sensor -c60rdinates,

1-35 -
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"C MAN32D 4, 4

The COMAND programit As.a .utility Aid in -priding visual "

plots, of .variout geographical rdlationships between either sets in, the.

facility records or in the warhead records ,or both~ simultaneously.

A separate map is pr oduc e dwith. each call. With a I~ ce-.11kesolution,
C4

the map -frame can'be as large api 5Q0 in latitude, by 0ZO 0it4 long~ue~v'

Larger or smraller~areas of the globe imay be frame-d witha c~dorrespoidi~g , -,

loss or gain in resolution. The framtemay be positioned aniywhe' 1h~

-U.S. may be nicely framed -by la -259' 600 map with cce'l,-sIzesi

;3y -naining a record, fAcility~or wa-rhead list, a facilty, set

or type, and supplyixng a s ymbol, the pr.ogram will print that s ymbol,

in, every cell-containg. such a, site 'or impact. Several xequests~ha-y - '

betwVeen them. Cluktter however should be avoided as multiple, entries . ;~

"4.,; ~to the same cell result'in convertin g tesmol oatrik .

0''7
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'UTILIZATION OF TiiE PROGRAMS av c

'The- BEACOI\ Monitor is initially givqhn,,programc conrol

'Thetirt card, otfthe. data deck is a a6tecae whc supplies ,46., dte -i

a ~name or numbei,, and eight words for identification of-the run. This-

fortherun.,the, monitor is -able to read cards In any format; it

Oa~ses hemby until it comes-to ,a.BEAM ,card,, which,;is,,identified by

theord"fBEAM*, inth first six c olumns of the card' (the- quote sign

Asignifying a blank character). The next word (col ,7-12) is a subroutine

name and mu~st -be spelldd.precisely as one', of the aVailable- routines

ATLAS", STRIKE, 'DE FEND. ASSESS, SHELL", MOTION, SURVEY,o

COMAND or be completely bla. Ayohrc biatio of 61aatr-

such as'END, acts as an end of run signal to, the monitor. Afte:r thep

monitor has -processed the remaining information 'on the BEAM card',

con~trol is then-: passed to the appropriate routine requested.. As,,each,

rouinecomlets te wrk~t wichit was called, qqtrl i6 re-turned.

to the monitor which, resumnes, scanning the, data -deck fOr mhore jBEAM

cards. It 'is in this marifier that the user achieves-his- participation i

*the 'battle. By dividing the problemx 4into appropriate -segments,,

arranging their order and inserting. BEAWv{ ca'rds, a6, definition- of this,

control, the user literally commandg the cqmott to p3erform the

detailejd calculations for a battle 'wh chh h% outlines.

C77
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1

tkarnple~soln hypotbetical, deo ser upn; y
helpfiA. SiMple preliminary jobs are givohj irtt

1) Foiia a raw shelter tape 'for permnanent use from~ the
survey data, no constuction~n t~~to

Datb card

BEAM*, SHELL" ky

[PFand PV deck

Blank card'

]3gAM* "END

2) Rn a missile ftrajectory

Date -card

BtAM*~ SURVEY

isnor list

;jBoostt;, sta ge data3

[Ljaunch cobrd daa

BtAM45 END

- 3) ~~Wfite the fnain pr fa tlso ae

Datecard

i3-AM* ATL AS Rey 2%Z- twrtetaooe,

ft L'FUrlban aixeasjl

1SACibase&

U~ike sit isj
-a *38'



.[SLage, s-e,)

[AWACS -Barrierj -

I~ORAbD Mesh],

(5, E avik card

BEAM4* END *

4) ead previous atlas from tape, add a, set of. lanch. sites,

target and put ain-ioints, on tape, .find-dwell, timesfo

fast and slow bornbers from AWACS8 barrier to target( per

NORADI sectors.-

* Date c.krd

BEAM* ATLAS Ky 2=1 (read .tap6)

* L[Lau.h sites]'

Blank card,

BEAIQ, 'St.RIKE Key.2 2,

TWarhead, characteristicsl

[Target requests] -

[e stimated PABORT, CPi

2 blank, card s,(aipoints only,, 4no actual abqoxts)'

6' ;<~' 'q



BEAM* MOTION'

NORAD3 (etrtgarrf .~na
(fast type) k -loW tY~Pe)

NORADZ LAUNCH. L.,AUNCH- '(sector't~ &ia

NORAD0 AWACS, AWACS fn.co&ms;

Bjiank card

BEAM* END

5)Run three stage defense -battle and assessments.

4". te card

BEAM ' ATLAS 'Key .2. 1 (read atlas tape)

Blank card

BEAM*' STRIKE Key 2 1 (read Warhead tape)

PANBT'and C"1:P 'Monte Carlo imp .ts

.4BE AM* DEFEND5

[Missile attack only]'

Nike X- parameteis

Blank card.

ttAM* ASSESS

SAOE -hardness data,

BOMARC hardness data

1,-40,
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BOMARC

B lank c a rd

BEAM* DEFEND 0,17

' a (astboe~-attack)

* iban arda

SA bases ~1

BEAM* AESS

i'l

1-41
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'MAP OF AREA BOUNDED BY 251 ANJD 49-*..PEGRE&ES LTI{TU,

5, '
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MAP OF AREA BOUNDED BY 25. AND 0 EGAiES "AIU~

D 7

G

- ~ 44

D' D

DDI

GR R J"

RR

T H1, S S;'ECT- ION is, ciJMAND-

MAP US 49?2f 126 0, 0 24.,00 59.00 03,. 01



~Y 25,. AND 49:, DEGREE'S '-LATITUDE, AND 67. AND. 126. :DEGREES L ONGIlTUQL
t0 C

G f)

c
'D :CCCCR

-C' CG
G G.0

R R D.'1R

D

'GI

I '1P



4-'SECITION I

BEA
2. A LA S

3. STR'
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SIMFT BE'Va '1rEC K
CAD '~ '~~F OR IAr MONITOR'PROGRAM

______ CObMiON M' )N/' I ENT(8),9XEY 02),LI3L(4) iNUM
PP< A P, NA, L 1i RAfI) ,IUs1ERADAvRANDU 9

COh3ViSCALATaCALON,POLAT,POLON,
ROIpKD, SIDILATE 9CPKI;,4oCPK2 CPK3-

VI-MFPNSTN NEX .",APUNf4')
DATAk~ -1C1 ECK/6H -,EAM*,,%KFYH-OL/6HI .0r,o/9
TAPtN ) h4H 1. A3++++03.1-A404 4

-ME TM/ STRAKEDEENA ESSS1ELL MOT!ONMtRVEYCOMANU
NAMELIST /NIJPAR/ RANDA4RAN089LA,%L64
'CON VqSCAL A'TSC ALONq P 1.AT.0P LMO
+0OND, FPiDI LAr,gckCPK1cpKCPK,3,

COMMEN(;.
WEn LA,9410), DAT~a j~r~ DEN

'WRITF ML8,400) TIDENTe .DATE . JOB
-DO, 1A LT 19 4
IF,( L4NFt2' Y REWIND 1

,0'7 0L.11') tt, 0 -

10 'PEATI CLA'410)- MATE, NAMEa IDENT-4 KEY

1O -102 J =11,9
02IF1 'NAIM'V.EO.NEXT(~ . Go To, 103
10'CON-TIMIF-

is~ ~ 10 TO'P
DO, 11 104;,K =-102'7

Ky(K kE YMM)EY'IOL 0
lF(KEX(KU),;'T,_ 0 A'KEY (0 0

NI'M ='1OO*KEY91 + 100*KEY CIO) 4+. KE Q*(11() KEY(12).,
T TF K-EY(21) ;L t. 7 ) 'GO0 T'6'-10
'REAn ' (LAqNUPA:R)''
WRITE (09qNUPAR)

-EY12) '=-EY(2)' 7

10,6 WRITE tLB9'01) NAME, 'I ENT o KEY'
DO QOL 144

- IF( L,O. GOO907-----. I
K KEY'fL)

*I-F ('-K'oi- nO'.0 )_ G0' TO, 91 '

t to To f (t 149 2,93*9 4959 A,91,9-8 g99) K."'
91 RRIN-T 4-19 -1DEN TC(L)',YAP UN M.)9"TDENT (2)

Ls LA PS F" L

92 REAn' (L)-LBL1(L),,
60 TO 4

-93 'B~ACKZPACE L

LRL (t MAXOLBLL)-10).
G 0' Tn 143

95- REWI L m--- p---L

94 N. =, MUM,

IF,( KEYt8kS . N = - 'N

82 IF (i A49900~2 ----

820D 83- f 'ViN.
83 READ It L5L,(L) *

GO'TO 90 az

4 -4M



84 N !'N0(-N.,LBLfL)~
DO, 85, 1 =1 tN

a5, IAC KS PA C F L
Li3L 0. tL L jN_%~

f96 'END FILE 1'
.O , TO 90 ..

98' LAPSF I'
99 ,PRINT 49, APNLq DETL),
97, REWIND L

_______ ____ _ LAL (1-) 0 .. ' - 4''

TFt IAPS EE(0O GO TO 108
P R NJT _45 =

p AU-S E
IF( LAP'SE*GfoO I'REWIND LAPSE-

108 GO TM (192 93,495o6,731O).J. 7.
1 CALL ATILAS-

GO TO 109.
2 CALL -SYPYKE- .

GO TO 1.09 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3 CALL DFFFND
6O TO 19

4 CALL ASSESS
-0 TO 109

5 CALL SHELL -

GO TO 109
6 CALL' MOTION

GOTO109______________
7 CALL SUJRVEY,, ,

* G~~CO Tn 109:' -.

8 CALL COMAND
1 309, WRITE Q59~409) NAMEoa fATEq JOB, LBL

CIO TO 101.
410 FORMAT(10A6,1l2A1)

1.4X 39ki HEAboUARkr.OS AIR FORCE SYSTFMS C'OMMANf
15 1'X 37H "ACADE-MY FOR INTERSCIENCE METHODOLOGY_'
22X 23H ANDREWS A'IR FORCE BASE'
26X 31H. t4l$IEUM OF (;CIE-NCE AND) INDUSTRY

* 41/ 2?X 23H WAS HING'TnN* D;-C.203
+30X 25H CHICAGO' ILLINOIS 60637

t;// 521 15H BEACON PROGRAM
+/ 32X 55H RAITLE EFFECTIVENESS ASSE'SSMENT O OTHNA EES

461. FOR"AT(17H THIS SECTION IS tA62,3Xf8A6il0H W-ITH"'KEYS93(4X'q4'12)/. -

40 FOR4AT ( HOEND) (F A6o2A~,joyqjqH. PECORD PSTIN ,I,11)
41 FORMAT(15H MOUNT REEL N04A 611-H i ON UNIT*A6*13H , WITH, RING6 A6)'
45 FORMAT 03H, PRESS SIART .WHFN READY)
4 9- FQRMATC19H SAVE TAPE ON UNIT A6,12H'WITH LABEL AO6

____ ___ ___ END

[ ~SIBFYC BLK3UKY DlECK
BLOCr I ATA ,.

CommnfN /PAR/ L'AqLBqRADI1S,PlI~ANDAqRANDBe
+ C.ONVSCALATSCALON4POLAY4POLON4

ROIJND,"EPS1,DILATECPK',.'CPKZ,CPK 3' '-.

--- DATA LAqLB,-RADYU-*QP1EQRANDlARAND3B t~637_46q'-l'~ P. T ,

tCo VSCALAT9SCALONaPOLATO'OLON /4 q 1O,m1~~ / 0 0 .o ;4

2-3
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SUPIflUTINE ATLA-S'
COH4nN /M4ON/" IET) KFy I'A) 9,L (41,NUM
C(QMN~ -/P.AD/ LAq9lBruRADfjjSqDA (-3),4CONViSCALA.TSCAONoPOLATqPnLON'

* FQI)TVALVNCE WNFFAC1LF)

CNEnCEA Nri'" /6H */i DEGREE /57;3 /_________
IF( M0n tE\'(P)'q2.EM.0 1 'GO 'TO0 10
PR*A (11 LIL(l) FACYlLE

P) r)F 1'.1i T 1 0 N ,U

I,"F( NF,N'E#0 j I-- mF,2TNF,)..
ft11 P EA" fLA94.) NANMFNV0s 1,NtFMTqyNOUT

JR( NAhT,.E.QehlONF,)- GO-TO 20
t-RiTE ILB,940lN
WRA TF R119~4,11 NAME 9,N-V jN.4-qjNF, Mt-t? l?dtI

NMYY(NF") NAMF-- . *

PE rl (L-A942) 'VAL T(NFYqRAlT(-NFV,Z ..

12WRITE (L 11943) VALCU NF) 9RAlT (4,)o . ... , .* ..

JN NV*N ., *

1PZAn (LAi YPFtMT) (VAR(?)qJ~lJNY),KC
TF( k'C.ltF..0 ) 60O To 15-
IF,( VEY,(6)'E0*,0 WRITF Lt IN F MT) '(VARiJ) QJ~li-JN) ,,,

"PO '13"~ 45 "l 9 S

DO'14 .jT 19-NV
Jo IN10(Iy(JT1) ... .

-~,WLOk. 72)

VAL~U I Z (3) 7

IF

-toll vu-
'WL AT iT!) SCAt.AT-q-(.WAT(!h.iCONV*AINT(WLAT(!') )-) *-POL.ATA
14 . ) SAO~WON I C0NVA - 1L TA'll POLON

IF( RATqT(N)., 104 1) VAL.Uj(1) VL)*I1U

2-4 C



~ ~16 VALPF VALIJF + VALVU0,1
If( VAIA('Tlq EQ00,# .6'GO TO 18

*~ _'WL.ATINEIRATMIJS
_B WL'ONtNETr DU 1____/00105'_______

TH1El COS JA, -

CHEPn COS (B)*THVI

TH~ HE!, S'N (A -

D)O 1"I ~'NRN
A-WLAT,( 1)/RAUS -

'. AT C flS CAT '

SLAY S N-(Al'

t. , *CSONCL(B -

'SLON*CLAT
1W) SHE54SLAT THEI)*B.

SF'CT(I) THED*A CHEII*SLAi"

I F( V AL TANF) ,GX,.0 s GO TO 19~
THEn ' VALU(T.)/DEGREE .

rHEn,*i EOS(THEJ)
* SHE")_ SPIMITDT) 4. .

THET' =' SHE1J*SLAT
WLAT(T) CHF D*SLON, CLONI*THED . ...

W.Oh!4('T)' <.CFD*CLON SLONOTH'IE

19 (rHE = A SE1C
qHEn ~B
TYHEn = SLAT

1-7 WRITE "(LS14bP) wLAT(Y)qtLO)N('fl 9V A L (!)2SE I ) S C*(I ),'QIiANc
* -GO To 11

18 VALT(+F) VALUE -

TF( KEY(6? EnQ2 I -GO TO IV
IF'( I.nhT'REo0 W VTF -(LB,460 SC .uNrlw1A~) .*

i[.ON ( T IVALJ(!f SIZE(fl9 tNB*NE)

20 INC VEY(2).LT.2 I 'RETUI0

WRITE Ill) %BLi1'),oFAe~iLE
PETIJPN ' 4-

40 FOgIAATI 4l 2  8 A !) 114

454

401 'FOR) AT /26Y 34H 'LOSTC CoORDINATFS, FOR _tHEsr, jI TEVYI(AX.1I0F7~)
402 FOU (4 Xv3I , 2X93-P )

540 FOR-MATC/51X, L8H VEC- TOR, CO'MPONENTS ,/1/'
* ' IN li

2-



ISF-TC 'Src'7D% DECK -

~CJf .P/ [L4-1.B 9,RAnYUSf,P'.EgDAT17)qROUNNqFPS! 1

7, COMMON /!WHDj' W~'0)f p~~,p0a

; iU 2 FT PAWH- V5P) 4(W D ( 1 ? 9 1P5)" COTIE 15 tGMTG q.-PW12AN1)1

R (3)-'-L8L (3)' WrApON
IFP( KEYCO-)2,Fo~d I R ETURON

,90v, REATn (,L A,, ) y NnFl~x
AWRITV' (L 9,0 0) 1 NLEX

WRA TF '(LR-40) NORDER

910 RZAI1 CLA 940 3) NAmE. 0QKGjPAB.T
WR1TF CI A. 4 631. NAME oKG 9PABT

lFf NA'kiF.Ep. NAMtYP (KF,) GO To 912
9-11Y C ON TI NtII

Ad- TO 91
ArIT) K NT +

Do 94-3 KW'= 1 ,,1
PFQfVW-qNT)C 0- ~ -

F- 4 913- wPA :wN T1 &PKR;T( K W)--:
P E AI ~L 4 13 ) NA M, -,,K , ( -~ ,, ,qKW l
W RI F 0 (Ai4 0 31 NAME;XGi(RELY (KWONT1},W"_1 D1 P

__________F *TF G.L0 ), GC 0 T 910
PEAn -iLA',403) NAME cKG'ttRfO (KW9NT)-,KW~l1-q12,
WRITE Ct,,03j) 'MAMEqKG-,i(REO, (K WQNY:)qK914 i191

914 517F -,32*1

PEATT CLA 9401) CEFP
WRIYP Wflt401) CEP -

DO 0 )3 K*T 1,NT

VRM S (RFLY,(KWqKT) 
C

IF-(n-G(r.T*VSJMA Go TO '9, ---- 7

,P Ofl(13M. Y7~E 1GO' Tor 923 -

WRITE (01,,6'0) 'KY
STOP

------------ C
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9 23 CONT T'NO
NIFNfI M F 1 '

920 eI IT') = 0-o .'

300 Do39 9 L 1Y -idl?
K, O = N RPO (LW)

.S7 4e 23C tW) 4o2

111.NY = NF (K ,)t

IO m*ro 3 nn GOT;4§

N1 AW ET G I Rf(44~)*

PROL PFO,(KgGE,,K) G O36-

AF = PS (VO2) KCKSFl)kPW(lI(P)-MQ, AN

* G O TO .1,4 .-

noP' 109 Ty = WNDkL(J

309 LVbY (I(~T) r~RLYnoT
IF16 PX PELY(KWT,)iKsE).') GOTOEY316 9 ~

960,

GDO TIA4 J320

915 V E NB AS- T ik I T ) *2*

VA'PK (IKEi')K(J

DO '-b3 K'= KhK

32 F(VADTFo 'G TO ~2
321Y AT RE'T) =_-,RELY__________

T,(Pn(F )X *'PK Y( 9AW S7)0'-1

%,17 PK PXV~*EP(lASW'T)-);

G 0 A P

742 ITWEOI
- F V ( T ,G'o A lE 60 TM......

VIVPK -Tl 0F



IF -- L A :- r j I r( . 1

' -r -*w I, 'R A Kt

328~ CONTINITE
329 CONtyTTF _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _Il0 V3i3q3 */ M', ,,,

'334 novR TT= R.iE)
,F(VPMA-V-ANK')T 3,3638
3 3 VPMIX ViV(YT

~;3 L TL X

3 39 C.0QNT IN II F
~t)350a350040

-~-3 4 0 VIs f~~jT) ~~
A N" l='ALOG (vA QT)l -VL(G(L Y)

342 P' P-__tT)

IF (WVy5) -CT,0~) ROtJMf RA?4DOM(-ROLNE3)-,' --

NJ = NT(RN+ROUNDy

I A ST 'I4TRMWL~
kt 0A-X(N LEASTr.) -'. '

M~OST TNTIRELY(U-WoLT))
I ~F L r. nT j-o O 4

WRITE M iR.835) NA-YP(F 'UII( T) '~
H-'i"= MOST-

347, N l- NO -(NiMANY),. -

V" A JT) = " AN (JY T *~ L A eNt S:vT
4 'M' (JTy r -T Mgkf~ 'MA SV '

~~~'~~ F (MANY)3Q39,3
350 7'PRO. M 'MAN Y

351 VpR'AX = 0,0,
DO' 3r,9 KT le^1NT

rF(C KFGT,1t I NI3EG MfrZ,MT-K"1V'
- - - IfrNP = MF7, (KF) ': '

T F (RQ IVW i V) 359 0 5 4 935 3  
.- '

'4 54 110 158 It=N9GUFn

TT(VPMA X !VAP4!T) ) 3.5A q 358
356 P M& kk VAPK(IY-N

_________JT =TY 4

4'359 eCCN7TMlIF.
Yf ( PMA-X}) 3 7Ta 3 7,09 3 60

3,60 AYNP =-.OGc-VPMAX-1
IF (AK.,V * ZANY,-m.ZPRO) 361o71931

2-8 ,. b,
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?6; ~ ~ A .II

7V1? = %1T +-

f " ' 7 L NT 7 p n I 1 *

S ~ 7~ 1 I)tJ!T 1

mcKT ~nLoJ CFt t,,

v~ VA K IT~aGE09 C1 T GO 1 9
tp v'P M A~ V M Sn &r VO A? %3& -nY 7

__________VPI2AXZ =i3 - - - -

VtI = (J Y NP K(T -P.aN AP (JT )

IF( k L.OS GYo 6

_________ - 'lY (L39IN 1 (ANY)K

0 7 L1t R -83 AYqK

GO Y Al2

WlrF~~c O KIRTT(VbTGN))J

(3 I ET~X

nlo 044 IT 2 N ~rPqMN6D - _______________________

vALTN(YT) 2VAL!fKT) VALHT~)
01-4 VIGbg~'1 V2 NY . VAfYV)

VALUE= VALUF VALI'N'(T)
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• ~ ~ ~ vc q. K:+,T=- ..

vL)

I L 'W

T T .. I I ,

- -.---.-----

-US

{ ~~ ~ 5,7) +: r, Y'
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YWHntlIWp) =YT
TF (5TTF E. A'A ?TTAI GO Tn 540

- ST-TF =SITE + 1.0
___ __ __ 548 YT = YT+flFv__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_____ GO TO 149 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

~T~FPA TFU'ATEK F. R SRT'(AREACIT)/PIE)
53 0 5,6 YW 1,I NW _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

535 Pl%(= WRAn(KWIKT)______________

* ~536CON[TINIF

WRTTF (LPF5) MWTGT(KW*KT) sKW=1,NW)__________

0 r,9Q K W l-fNW
5q0 MWZCKW-) =MW7(KW) + MWTGT(KW*KT)__________
599 T1N T

WRTTF (LR0891)
9G 997 K T =19N T

_____________ =~ NJRT(Kfl _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _

997 WRITF QLR',53) NAMTYP(KF),KF,(MWTGT(KWKT),KW=1,NW)
.WITE (LB059) MWZ

''ENn = 0
N"FNT. NENUD-e MWZ (KW)-,

.993 m4z (KW) =NEmn
998 EA13(LA94O4-) PABT

WRITE (LR940I1) PAI3T
REAT' (LA,401) CEPI WRiTE (LA,40-) CEP

D995 KW = YoJw
- NB~r.- fiEND + 1

NFNn = MW7(KW)

IF(-NENf.LTsNrIEG) GO TO q9r,
I F( K E Y(7) ;E 'a0 ). 'I : I NPEX(KW) -NFND

S7 = 0849i3*CEPMK)___________________

?ABT :0-.
DO 994 J N!SEGNE0f
CALL RANORM(Dx~flY)

J JI J+T
EX COS(YWHDIJU)/RAnIU))
XwH'1CJ) XWHTD(JT) +S 74PDX/EX4

*YWHfl(j) YWHD(JT) + S7.*DY'
~PWK (J). P-ABT KW)

'IF(KEY(5).,GE,2) PWK(J)- ATNTCPWK(J)+RANDOMfRROUNn)).
994 IAtIT = Nil + PWK (J)- -K; ),GT - O TO 99'&

______ WR~'E(LB98F90) KW,7ART,(YWH(J)XWHD(J)9 WK(J) JNErNEND)-,
-995 FC),:T7,1111F

IF( YKEY(?) LT,21 RETU~RN
LAL 0) =L8L(3)+1

W~ITE (3) IRL (3) o WEAPON.
RETURN81400,R0RMAT18H C AR DL BL 112 -A)

4 oT-TRM A TY8 H CARDLBLi12F~.2)
____ ____ ____ ___ ____ _____- -------- 1

fC



82 o,14T(/2- -O)N I'91O 0.fA(F -P I

Ilk A43R FORM1AT(1IH A6,IF 6,3.6)tI) FTP1*XJH Tto/

a 3 9FORMA T (1114 T HTf-F ARr.16.3Xi6HWARHEAPS OF TYPE1393XAHLFFT s, /,/)
830 COR"iAT( IHI 3qX 40H THE EXPECTED VALUE OF TARGETS LEFT APE I

p A4e~~T(/X6 TARCET.C /I
A40 FORMATU, (,l10(FO.Pf))
841bMA c/~ FL AT (7rHsUiM F11.2i8H MFER ,37X10H PER TYPE /(16Xql0'(F10.#2))
843 F0Rm'AT(//5H SUM Fii.29,&d_ F,',REo37X10Fl PER TYPE /(iAX*10(FlO.*P)
Ap 56ToRmAT (114 37X 44HTHE RF31ILTS OF T1E .TARG;ETING ARF AS, FOLLOWS /
852 FORMiAT //2XA618H TARGFTS,42X25l4NxUMflOF WFAPOkS OF TVPF / PAXi

+ HH7XIH27XlIH37XlH47XIH57XlH67X1H77X1H57X1H96X2HlO6X2Hl16X2HI2//)
83FORmATC2XAf~q2X14,7X12I8) -

858 FORMAT(//22H TOTAL WEAPONS TO TYPE I7T11P8)
89'7 kORMAT(1H-135001-1 NUIRFR OF WARHEADS B3Y TAqtr4 Y TYPO ANtD WFAPoN~ TYP-E

+///?Ili TARGET*/ WEAPON TYPI
+7X14i17X H27-X1H37XjH47X A0)ii67X1H77X1H487X1H06XW106X2H1-16X2W12/u)

859 FORMAT//24H THE GRANDICOTAL WEAPONS 15911!lHIii1l).
861 FORfMAT (9(6X 2F9;2)) ______________________

890 FoRm T(/41X 38HWARHEAD AIM POINTS FOR WEAPONS OF TYPE 139/
+ 53X F6.1, 8H AQORA-TFD II(4i6X92F9,'29F6:2))

NEN



* SIIFTC MO'Vr-D DECK
SIJBRAUTTNE OtION____________________

COMn'N /kAC/ NFNAMTYP(.o,1 ,MFZ(3O),VALt(30,,RAo)T130),
+ YflOOO),xiloooiq Ai~rJno)Atlooo0),ocloo0)*C~looo,

COMMON /W~nf/ NWMWZcfjp).yWc200)xooo)pK 2 0 ),pg 0
P COMMON /mAJ'ri LPZ(12)

1'IMENSTON NR 1)DLM1 iA~3)-~EL109i~Q
0 ITVALFNCE RL98)

COMMINCF.,An (LA941i NAMESHtKC9NRP
PO 2 KM c 19NF
TF( NAMTYP1KM)*FQ#NAMESH V 0TO 3

2 CONTTIJuE
RETlIPNf' 3 WRITE MLo4l) NAMESHiKCNRP
TI KC.LT.,3') GO TO 9

CLASSIFY FACTLITTES By SECTOR
4n1) 5 JW: 1.12

r0 A KF-; )INJ?

6~~* COTI

GO ?Pm 5
7 TFB =1

TF(KF.T, Tf-F1 C MP'ZKu1*
TrE :.Mpt7(KF) FO 1 +

no 31
no 307 IFiiIFE

L i L) T (Vf T

30 MANY(TL) =AJ4Ytft).
WRITF (-lBWl4O4) NIAMTYPffKF),NAM.HoMANY
WRITE (L8,40g) iC~lhL)*iZTF8IFE)

5 ONTINIFF

9 IF( C.g 1GOT8
RE, -(LA/A2-) DSL!Mj WRTITE (L8'42D Jis-LM

8 1 wt,=-o
1010K W = -lo

'TWO = IWE +1
TWE = M

IF( iWF.LT.IWB )GO 0 TO .10-.
1)0 71 P- I,1
IF( M'AlTYP(KP .FQ*NRP-(KWl) 1 GO To 712

Z-19

f



'IF CONT!N~iE ) Pf ='MFZ(KP-1) 2

fWE.T(,1D) n
18 mANY(!P) :0
Wt] KC.Fe)-O )GO" TO, 16

dOMPUTE,.AJNCI1 POSfTInNS -
1.7 D 0 11 T w fTa91E

TF(XC.F0.-2 ) GO TO 13
IF( fSLTMtKW).EQO.) DSLT'4'(KW) Z-10800.

110 12 TP TPR,!PE
flIsT(41W) sXW(!W2,Y(!P),aX(IPj, - ,

IFnSCEsDS'IN') GO 1oI
f5mTN,_-PS__ _ _ _ _ _ _ _ _ _ _ _

TPW(TW)z IP IPFJ + I'
12 _(OT1N:I

- F(,' SMIJ.GT~.lL!M(XKWl PWK-((IW) 2 PWK(!W) 10;
GO, TO 1-5

13 1 ' IW(TW) = LOCA-TE~tyw:' TW ),xw(!W),Km)
15 I( 4PWK tW)% 0 JN (IW1

11 MAN? (VP I MANY (IP) 4
LPZ(V.W) =IPB - I-

WMITr (LB~4Ot NAMTYR(KP).KWiMANY

GO Tnl '1
CROSSINGS OF nARRIER

16 DO 21 ,ARC : IPRTPE

no- 2r"Tw Z Iwng,TWE -

IF( PWK-(fW)-GT.o099 GO '1 2 5
Jw JPW(T.) 4 LPZ(Kw) _____________________

P ~ ~ x Co. ! O((W~4-~?(( /RADIUS)

=SI-N(X(JW),/R.%TfilU)*OCOS,(Y-(JW /RA'blUS)
ZISIMMVJWRA!IJS)
v Cos x(X1w( ) ikAartJS)*COS(YWl ) RAD1tiS)

Y2 z SIN (XW(IW)7RADlUSM0COSAW(iW) RADMtS),
P S IN (YWIW)/AD!iSl

AA -=Y1*Z2.YPPZl-

CC X1Q0YP-iX2*Y1

")1 L FSWJTh&T3YAJ W-C X jj1W )yW1j Wl_. X TW -----

OIt4LMMflST( ARC) ,XtJAP0I,Y U1APCX (!ARC)-1)

fl2 CC*A I ARC)wAA.*C (IARCV
n3,- ~AA*B (I ARC) -iBF* (J ,ARCY--

ALOArz 2;Qfl*AANl(Dn/SlT(1 I US D))

2-14

MI



. 30 04 j-,: 1,0)

'Mp]ln!.SYALATIALONG,,Y(.JARC),iX (JARC))
IF(TEMD+TEMP1.oGT1.q.MIEes)G0,T0303
TEMPOfnT.ST(CAL AT, ALONG*Y('ja ,(J W) ) _______________

TEMPI=II (ALAT ALONG, C.! W) ,XWIW))
TF(TFMP.TEMPI.GTd-; AMTLES)GOTO3O3

YLAT=AI~IT('ALAT/6O.) iQ.O1)*4Amfn(ALATAO,)
NLOhn=A TNT (ALnNG/60. ).(,O01)*AMOD(ALONG,60.,

I IA R=-AtC- IPF+l
-WRITE(LpI,4 O2)kW.TWW,*TAR.CROSSXLATXLONG
MANIY (.1AP)=MANY( AR),+1

nWFL70AR) : DWLT(!AR) + CROS*(iv.PWKjW)
VAL(TA1C) z 'L(IARC) + lt - PWK(JW),

G 0 T ( 25S
-303 ALA.T=-ALAT

ALONGe7=SIGNC1O8500..-ABS(ALONG),ALONG) .

304. CONTINIIE
JARC,= JARC - --

j 20 40.NTTNIIE
25'CQNTN11F

nO 22 TAR 1-9TPBE .

.2 2 N)ELT(IAR) x WELT,(VAR)/VAL(TARC! -

WRITE (LB94n9) !PBEiMANy
10- WRITF (09~401) ,fVAL'(IARC)*1ARCzIP~iIPE) -

60 Tn 1
4 V1 FOPOAtt IH t A6 9T-1 912A6)

4FORMAT (8Xt.12F6,G')
404 'foRMAT (I1HONUMBER OF AC.9H, IN MkSH. A6 I(3(1flX~!6)jj
4,0RMA1 FRMh0L7AUNHS FROM SETA6912HWEAPON T 4;17SX16/13 (10XS!6f)
402 FORMAT (H WI~bTYPE13w5k .PEN 13912H CROSSED AhC?3910H AT MINU*S. 16.,

t1loH MINS, AT 2FA42)-
403, FaRmATM2HODWELL TIMES FOR' BARRIER: A6917H WEAPONS TOV TP E 14/

+12 UlflX*F10.1fl

407 FORmATC/(3fln0X56.!lM
408 FORMATM 01(2XA&914))) -

-49FORMAT (114X tfA ((OX5!6) 011,[~~1 - ~ END -_

1 -3



SURUTt CEEN

CCPCN /tMON/ I DE N T81 K E Y(12),Lb L(4)
COPN/PAR/ LALBtRADIUS> - 3
CtPtCN /FAC/,NFNAMTYP(30j,9MFZ( 3021JVALt(301,RAOT1430),

+Y( 100 ) , x(1000).(-100)AREA(1000),SECT(1000), UAN(1000)J 5___
'~C'N/WHD/ N'WMWZ( 12) ,YW(2000) ,XW(20i--)i7PW1K((2O0JIP,-tl't202E- -6V I.NI R ENTRY i12),1AZ (12):.,,FBOGY 1219 DWELT(12),PDET (12) ,PKCH 112 7
+C OV E R 12) OR IFtX ( 12 J ,OR IF TY 112 Vi IA oT "#FZrTT _t7W(T2)-R WK ('2)-- 81

+fl EAPON(8013)tLS.C(1000)9
-'-ECU I vALENCE (NW tWEAP )NT*qiJSFCT;SECT -- 1

,.COPMENCE __
READ (Lk, 4 3 AAIDT'

_____WRITE (LB143) R410T ___________________________13-

READ (LA942) RENTRY 1
~~ WRITE (LB94'21 RENTRY__-1

READ, (LAip42)' AZ 6
H _____WRITE (LB742) AZ _

READ (LA,42) FBOGY 1"
WR ITE, (L8,42) FBOY .__________________19

_______ DRIFT 1*/TAN(RENTRY("tW)/5.3) ______________2

,CRI:FTX(KW) -ORIFT*SJN(AZ(KW)/5.3) 221-
-5 CRIFTY(KW) =-DRIFTeCOS(AZ(kW)f51,3) 23
10 REACw - (LA, 41)NAME,,S D'UGtAOiAU'i*A Ai#R nSPtG- - 4

____ DC 11. KO = lI,NF ____25,

Ifl7IF( N'AME.EQ.NAMTYP(CT)0101? -26c
GC TC 90 _______27

fl2 WRITE ( NM S;DK0tAU C N l TK H_ sy" H - 2877
_____READ '(LA,42) CO VER__________________________ 29

WRI-TE'LB,42)COVER 3
READ (LA143) PKQH, __ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ 31
W RIT3E ( L&#43 ), PKQH 3
REAC (LA943-) POET _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _3

WRITE (L843) POET , 4
k____ RE AV (L4,43) DWELT 3 5 '

WiTE (18,43) DWELT-
DC 1-5 KW = 1,12 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ 37'

COVER (KW), x COVERTKWIfT#-2 3 - 87?
WK(KW) 0._ _ _ _ __ _ _ _ _ _ __ _ _ _ _ __ _ _ _ _ 39;

ZWIND(KW) 9'09

15_ _ZWKiKW) =0 43
__'_JO N ,-'1 43__ __ _ _ __ _ _ _

1F(KC.GT.1) IOB M MF(0V

I IF (FUl).L E.0- 5) GO TO 20 -1

rBOGUES- O * 0.

______ EX -COS (Y(lO)I/ADiUS0 -
AOWLT 0

WIND(KW() N -v -* i 54,7,
IWBI WE+l*_ _ __ _ _ 5

_______ P 30 $ £ 1NW 2i16



D WE MWZ'(KW) .56'
P ?.IAWEiLT-.IWB) GO TO 30,
'lF-(CCVER(.ikW)..LE.0.) GO. TO' 30 58,XD - X(JO) + ORIFTX(kW)/Xk~}fGH_____-*..

yc= Yf(1O) + ORIFTY(KW,)+HIGH 6
0___C 50~ 1W = [Wf3,WE 146.1
1F(PWKIW).GE*..), GO To 50 6- 4Z

IRANGE -= ((XWUW)- XDJ*EX)**.2 + (YW(iW)-YD1*42 '63'
1.FRAGE.GT.COVERUKWH) GO TO, 50
If( S.L E.O. Y GO TO 51, ____65_____

'IF( IPWU'WV).NE.LSEC(Id) I GO TO t0 66
~51 W1NOKU) WIND(KW) + .1o - PWKIIW) 6'

PWK(1,W) = PWK4IW) - 1. *
-.- 50. CCNTINUE _ _ _ _ _ _ _ _ _ _ _ _ _ _ _6

IF( 'WIND(XW).EQ,0.-)' GO TO 30 .70

ZWINDI tKW)l ZWINDUKW) +WIND(KWI) 71_ ___-___

PCPRES x, DWLWUtKWI/RAIOT
WNPRES = WiNUK0.1PCPRES . 3
WOSS WPRES.PDET(KW)^-' 74

AVOWLT z AYDWL'T + OS4WLIW 76
IWVISES BOIS+BS OBS.+OFOGYKW,-)1.-7,5S~t)WB

IF(BCGI ES,.EQ.0. ) GO tO, 2 5 ~80
PTQD EkP(-0.5*.8BOG4E-S/.SATUR i) 01

AVODWLT = AVbWLT/,WVIS _________________8

HRQT xHLIM*TRKT/AVOWLT 84
_______ZGCI = AMIN1(CHANStBT.HRQT)*,,AIDTS(TRKT 8 5

ZFH = ABS(AVAI)-*,F( 10)-- S
ZH=AMINl(ZGC;IZFHI ______

IF(t AVAIL.LT.0.) -FID)' r AM AX I I0.;i04(W)ZZt) " 887'
HRQT- ZH*TRKT-i(IRAl0T*BT), B_________ 9.

~ 2 5 IE = 13.---~- '9

DC60 KW Ir1NW ' , 91
WK(K'W) = , ,,

IW .E.-, 93:
=w MWL,(KW,) 9--4-- -,

IF IND(KWIEQ.0i.) GO TO ________0 ~ 96
XC YtV1D) + DRIFTYKW)-*lG _ ________________ 97

Y X Y0D), + DRIft'AtKW)/EX*HI1H

OT PTQb'POET,(KW) 98'?.
HQT =HROT4DWtLT(KWf/TRKT*. _______

DC 7 0 IW IWBPIWE 1 090
IF(PWKiUWhdE.0.) GO TO '70O--

RANGE U,(WI IW)-X)iEXI*2 4 t(~l'WF'mYDY#42 '102 .
____ P PS - I& - PKQH(KW).*&1.*-OE'GRA'O4RA14OEIftVER(K~t1) ____ 103:

WK8 xf+ PWK(IWT
PWKU IW)-a~4~-- 0

iF(KEY45bEo.,), Pwktlw) "A WIT'fviwK1W)*41tA'xCOll i11
Wk(,kW)it WK('KW)' * PWK(IW i- ASK , - . 17

TO CCNTJINUE 4

* ZWK(KW),- ZWK'(KW') 4 WK(KWJ 0I

60CNTNU Jo + .1' 1 1 ~
JD~ 108 1 _______________ ~l2



FlS

'I( VLSG.0)WRITE 11" "filP QUAN (10,1tJD !WP1JD),W-),'WkfT
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _'1 4 <I'

S 2-0- CCNTINUf 
D_____________

'WRI'TE 11LB9,02) !NAMTYiP,( KDI t~ZWX,;TWD IGC TiO '10 1,__ _ _ __ _ _ _ _ __ _ _ _ _ _ ____ ___

- 90 If( K'EY().T.2 J ,RETURN- '6

~ -i7WRITE (3) LBLIO3),, WEAPO'N18

41 iFCRHAT(1XA6,A1,'!8F,6.2') - -" - .12

- 42, FCRPAT,(:g'H (CARDL'bL,12F6o1V) 1. . .

4,3-FCR'MATta(,'H ZARDLBL,I2P06.2' -.- '
401. FCRI'AT(/2XA6t,14,12F.1/ *Xc'13F.1~ -. . 123
,2 CAMWT, 7719 ~ 7 9675 tZFB2,71TMx 7 F.LLII

'125 ,
END 

. o

C'o

I______________



Fx
1,f rBFift.-A--:DR-j--

4Y10 l,(nr.J)4VAtlono) iAREA (0,0 'i SE'CT i1600)QAN ("I 66)
CORMl7:j/WlHD/ NWM4WZ(1i?).YW(2000), XW(2p(Fo)qPWK(2000),IPW(200(I

'fl7r~1~h2AVEiOS3),K(3,ZVK(3) 9PSFALL,(40).,SHIELD( 8) *AT416 i9
711 FN S T W DO SPS T -4001 1 )OSCAL ( 4O V1 ,DSREM ( '400) iFAC IL F(61211)I

flIEi4tONS'fINGUlfl)KL(6,3)MAPt12001 %PF(91iPV,(4),TtTLEA3i-
nIMFNSION; -JAL T(1-2 ),y'iEl 10),DiRTY (IN HEAT(I) WO(D(6) ,L.TTER(&)
EJQ~JVAljNdE ( MF~iFAC I U-11 1.tOnlbLETTER)__________
FQIJTVALENCE, ( DOSPS N MAP ),(OSCA4 MAP (4 11(DOSRN MAP (80 111

fTTITLE,(1)I18HSIJRVIVRtLAsT"rALOUT/

n. 5f.,309l50i 70049G~io..10.,99999q/
"DATA 150o, 'n0050#V70, 60 1049W 50 S0
+ 7333,0q667 :'10000*/

DOATA P.-,4 . - -9;3,

4. 'A 219iPW7,6096',175 'CSW/307,19,O.8,i21,6,O.6i,99.69.5,6.4

4' 17 'IF 7

PIATA, R. ALL 04-*. 9, 9' , ,1100 e2.7,96900994;31,93i 4&O.

PSCOMMENCE:
CO E VA (LA14l) -YjI LDWRt

REAMl (~A4,411 -HEAT
WREAP (04A41) HIRTY-
WR'EdT RL~v41) DfIRTY

R EAll ULA 942), JALT_
'WRItE ALrB v42Y -JALTf
PO' 10 KW, Z ,NW

j -- JAL-TtKW)4:1

__TY__ Ylt**O, 420
~ I-' IRT - 0-

RAIN ?JIRTO-1.05

11' PSIfl(L,KW) 33 (BY*P5I~lLi4)~*~

0 '9



'12 "CAL"4L,iKWf, (CTY*CALRU,(. J)l *2

RF NYV( LlKW) -C-SW(L)*RAlN
PtNY,(JqKWi RENX iL.4KWl DNW f 0 RA IN

113 ENY(. KW) -2 iR NY( M KW)

2:.7EA (M4) NAME , ENs FAR ,YT T lS , TMKLtCALMKL.:Wi:M

DO 75 YT 1,NF

RFNMKL 06AENKL

n p-O 21 J W 1, 3 .
21 7VK(J) 0.

IF( fEMSLT.O. 60- O) .

NTE = MF7(KTi)
WRITF (LA,401) NAM1YYP(KY)

DEV = -ORATW )<

nEY SORT,(ATN)-
NPX:.PRY N
'wx = mp x-ij

-'WY = NPY-t
MY :WY*bEV

CfEV:.K5*WYj"I....

WREX .CIAh(1 AIS

RfL A"5 STRING 30

L R, 0'- _ _

FX =.C.-Y-fK:jU)
W(-= WYX

6FVX = DtV*E
REN (L05) STRINGN

VRIT L94)SRN



K7-!

0 2,9- 1LtTTFR(I i LETTEOR)1/0.4,
JF( WoI7T1I).L.Ti0.A) woRflml c 0p.(-wowail),

TFP( -[FTTPIi)CO4 LTER'!I) .
K, TF LF~T ER(! .rdom 9 LFTT~t t 4

,IF ( -LKTTER (I-) o, F ) LFTTER(U x-10

IF, LCTTER(T)*GT .60O _LFTTER(!I) x LETTEO fI)I--3
IF T LTFYTER(!).GT.31 ) LFTTER(l) LtET ERhUP3

If( LETTER,( IGT *15 )LETTERl1 )-x 3 TR(I)-3'
2 CONTINUEI

2Z DO 30 TT =NTfl9NTE
XT =Xt +60. . -

nO 34 J = 1*3
1F(t1FNs.LT'.0;6) KO(liUTJ)LETTER(T) .W

AVKnJ):0.
34 )-=o

IFC srT .0 READ ()LPL(4),I(PF(KP,P9V(K,Kxl.',9)
VALliE =-LrTTt.RfyT.

I F IRADTfK T) aGT 9091 6O To, V
-NP 'i AiNI(AREFACQfl+,1,AOO,1)
I( qAlT (KT) : EQ0. v 0 M IN1( IMNS* EA fII)0b14400i l

MR~ Z MAXO(1,NPj

1F(RArIT(KT).EO.6 -Dty 3QSRT(ARfAil/Tj - -*-

NPlY = SORT (AA) 6-5 -

NPX mi SORTiA) * .9
WX :NPX;-.1
WY NPY~1 L

A - C1'EV = 0'5*WY .:.:3 E-X = C0S-(Y(lT11/RAliUsi
YT = YTT) CDEV
'XT =X(TT) d Dt~i'E

27' I TF( vALIEL.0) GO To A().

fOVfAL (JP) =0.'
33 TflSPEN(!P) = -0,

mWE C,0
DO 50O KW Z, low

NWE = MWZ-(kW .. .,.j

JTUST = 'SOP T(AMA iCld (1,k I iCPSYD(1l KW~ I .- *

,ES' MAX ( I T...VX I O.)

SOUT =AMA X I(D IST,-Ri.tYF14',k0))
1WFST m .AMAX(D!SToRA.2,WIT
YJOPT v YT *WY 4 AdUT

YXEAST YY - SOU ET r'X ..

YWESY XT, a WESTIEX
510U IW,1WPNW~

I- F S~i. CT P WO l X.. .1 W. ~ .E. 0

2-21,
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TF(YW(YW)hLT*YSOIUTY GO, TO: 60,.
I F(YI- W)hGT.*YNORT) GO0 TO- 60
I W I 710xu44. rWST GO TO -60

'y=I (XTXWIlW) PEX -

VL 0,x 70 ,, --
-P~y -YWT)

IY 27
71 WF(LX.CT.26) -Gfl TO 73M

TF(PX*LTtRENX(LXvKW) GO T 0 72
LX~ LX.1 -

GO 0 71
72 LY 1-.-
71 nO An _Jy = 1,NPY -

l- TP+l
81 Al I LY~riT.26) 'lGO TO .3

!F(PY*LTRENY (LY9XK.), In TO 82 -

C, ( To 8 1
82 LXY =MTN0(LXfN,28 --LXLY2S-1Y,)

j to(SPFN(-TP)-= DOSRP.0toj + RtN(LXY) .-

83 T1isT Px**2+ Y*1
nO A~i L 118-
-tFifTST$L.CALD( qKW))l ,GO 0-8-4

"OSCALUIP)-= AMAX1CDOSCAL(IP).iCAL-(L)*HEAT(KW)'),

84 C0NlTMNvF
85 DO' fl6 L = I1,18 -

-- ospsi(1Rp) Ax1(DfSPI(;P~jFS!(L) .

G 0 T 0 87
86 CONTINIFI .87 !r(rPiF.Q GO TO 60 ..-

70-. PX =PX DEVX .-

j - 60 CONTINIIE
- - -50 COhT IUE - . -J ~ ~ 0 -O -)5 T P LONP - .-

AVEOMSU1 = AVEOS(I 0 -JSPSi (10i--
AVEI1OS(P) ='AVEDfS( 2), + ''OsAL (I P) -

AVEPS-() ~AVEprs (-.)+OsRiN QP)
SURVA =' PSFUMC(flOSP ItIP)/PITIM) --

1ff.S.L-F 0. -G, TO 52
SIIPVAL' 0.

5F TURVAL = S(PVAL- + W~UNC(OSP31 IP1-/RATjn.IKI)PV(K)-,VALUF
52, PK,-1). 1= pk(1 - + 1. - OtRVAL

PK-(-) I3 PK,(21, 4' SORVAL 4'-<1 ~ ~ ~ _$RYAL.,'rSLIRVAL*PSPUNC~fodSAL(0iPSC~$I
P KA? PKIP) - ,SURY L.I PK(3) P~3) * SRVAL., .

StIRVFF vSUWVAL. *

LIRVAL M SIJRA4,0PSFALLIJY - -

I(,. SPL'gE- .O.) G6-- TO. .4

I ~DO 53,.K 1,
SIJRVPF SURVPF' +W IFK),/VALUE'



let.~~ ~ ~~ mlnr,,E0..G'.n5

SlJRVPF 0'O
53 CONT11IF

5, PK ( 1) PKU3 01 SURVAL
35 r-CO0NTJ Nl 11 -

110 1AJ~ 19'3"
4VEno5(jj AVF.OS00)AN,
PK (J) =PK.(J)/AN'

1F(1 r0IS.GE.0o GO' Tn 1A
KLD(fTTi?) -=PKI1)*VALUE + 5
kLMIT,3) Z:Pkj3)V'ALiTJE

381 ZVKCJ) = ZVK,(J)- PKCJ)*VALUE-
VALUIE V'LU *(1pKfl)-0k (2 *PK(II
kIsUlM VSIM + V..L

IF( 1ENS.G.n., j 'GO To 39

GO DLItT*) VALVE. t 5

39 'JT I T-*NTP+1
WRITF iLfS402) QCUAN(!-T),OVALjEPK,AVEOS.jI

30 F( L'AST-*EQ.0 ) VAUfT) ZVALUE
UCONINIE

t IF( PFNS.GF.0.) GO' TO 91
jR=L R - 306

UO 3 J ;'103
IQ. In 400

I ~~~~~4 105116 )KDiJ):-

IF(KLn(1'-lJ).GT,12-4 WQ0 KLTq )+
IF(C KLfl(,i).GT.26 KLDiliJ) KL-01IJ)4- 1
XFC YLfl(IJ).GTi44 L'0 ti,J u KLD(19JI.

F i ;K-Ln-(I J E6;1l0 )'kLfl(TJ -r- 60
F U XL' ( I J) Ef) 42 I M JI ij 8j 59-

rF ( kLn ( tiJ) iLti0 J K LN 19J. -it 46
5 CONTINiE

mAP (IP) :KLMi14j) MP1~aMPI)m3
I F MAP (N) oGTil MA ) MA(R
D1O 6'! i26, -246

-6 ( MAflC1,).T3 .MAP,( 1,.MA(R) 064.........J

3 'CONTIuE.
!F( JR ,LT,1i0 1. SO TO- 8
TF(-LR'LT.i.AST )GO 'TO' 7

- WTB :-299 ... '." -

MT~bC NTR + 400.',
NTE: M'Tl +9 -LAST-

Zl~A VK(J FAcTOR . .. .

9 WR110 (L13,46) 'J'oflTLE(J)-q(MAP.(IR-,IlRuNTfer

91 R I ( VF MZV

90, IF-(. ,KvY( LTi. RETURN.

WRITE (1) F3,IiFCL

41 -FORMA1,16H..CARDLBL,.12Tm)l
At A

'Tf'H-CARb Ll 6

43fRAT.X~~4 6li3-t2Ffi. ""2il___________

keo

' a*z.0

. . .0.



4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ '- 6, F 4 .14HftH AA T -- f

47~~~~~~~ ~ 5 F R"ATAl84T S S4NU A Yt

453 FORMAT(4H7,YLU SU'VIO O i-H0A6LE 5YMAS-O
t -9- i'THE-M -F-#' j47H 4 f~i/ltii

46-RMT 1H1 r i A N1,H r,6/(n'1A1



s BT*C SHLAIW TWF
SUfBROVTINHE SHELL
COMMnN-/P'AR/,LA'Lg
COM1AN /MN/ I DENT,($ ).,tKE Y(121 )LOL(4)
COMMON /FAC? NFeNFNAM()MFZ(30),VA?(o)RADT43O) q

WL AT 0 LN(05 A1t 1O;SC 1 V0N100
COMMAN_/SHEL/_ Z'PC9*'300i_97OV93OO) ____________

tQUTVAL.FNCE (8HL,-ZP0)
MATA NCATvWOFD1)' /8,09912HPALOUT DLAST/

COMMENCE
DO 10 KT 19NF
If( iDFNT(S5.EQ',NAMTYPtKT ) GO TO 51, -.

50 rONTINLIF
51 NUIM :i_ MF7Z(KT) §_______________

Jf-(toGT.1I) NUM NIJMmMFZIKT-l)
IF( MlnKEY(?),p)-E0'o ) GO' 10 -60
VO 52~ J =19NUM ~--______

5? REAfl W3 L61(3)* fPF(K9J)iZPV(K9J)4K*1;4)
GO To 70

j60 n 0o Al J = hNUM

7PF(KJ)' Z :
62 7PV,(Kt ) a Go
61 CONTIN11F
63 PEAT) CLA,41), KC9Js(PF(K )9XK:19),NAMELOC

WRITF (LP,41) KCvJo-(PF(K)*KZ1,9)-tNAMELOC
DO0 64 K = 199

64 , l6F(K9J) =ZPF(K.vJ)_ ORF()
3 IF(KCv'LF.O)'GO- TO ;63

65 REAn, ('A't4 1 ) KC9J,PV(K)4K-ip9hNAME9LOC
WR ITF (LA941) KCJq'fPV(K)oKr:1,9),NAMEvLOC
n60 66 K = 149

66 ZTPV(KtJ) = ZPVfK',oJ + PVM,)

70 REAPn (LA942) 'UT I ,qFRACF 9KFMI KFCq' RAMDKM Me
WRITr -(LS'42 -vTuL.7RACsFKM9KFt tRACb.k6M;KlC

-IF-( VEY(,5)-,LE*0 V GO, TO- 79-

pF(v) = 0.1J - - ZSHCN =0-
>1 ~ 'WRITE (18,44)-

11JO 71 J = 14NUM'
-IF( KEY(5);EO.1 V- GO To -8 --

I .= -MFZ'(KT)-NUJM+J

7876D 2- K;~ 1*9 -
~7]PV(X) PV'(K 4. ZPV(K9J1 -

____ ____S"CN -0,
TF(KFM.EvhO)Y GO TO 74'

SHCN AMA X1A FRAcF'*ZpF19J 1*4SHCNo.-~

74- F(K'H,_F qoi yo T , 7
:SU z

PO,- 75-K't



76D 77HN,= J SHC lNUM

77- WR!TP (LA945), JqCZPV(K 9 ) Ks! 149)SO

79 IF,( KEYA46Y;LE.0 00 G Tn 90-
P0 Al M.= JjP

N = CAT,(M) ,0M '1

'00-OSP.1 - I 4NUM_ _ _ _ _ _ _

I cMF,(K-T)-NUM+4-
V =VALI 1)

83 F(~ITIL) 830i5tPi

SWL(KtJ"#M) :UKI I (V, SHLUXKj 9M))
84- V =,V - SHLIK9JM)

GlO TO AQ2

SHL(KiJIMI 2 'AM*SHl1VKSHLK9JsM
89 V, z V -SHL(KJiMl

88 A ART +L~ SLKJimS)K~.9KuN

90 !(Kq~M)L. ) RETURN,4i

No qi 9J 1,NUV

L'81A LBL() +,1 '

REI~~TURN -T2 ,ETR
4 M OMABi -!a97iAA) x LSL-

______41- FOPMATUAH 9114;4-99I*19041Oj.

44 FORMAT10HI FALLOT SHE.LTERS BY AREA AT 1/19 'CTEORYO CATEGORY

+ 5X1 H19X-TH29XIH39XIH49XIHSIXIR69X1H9IH9H9tCNSUCD/

4FORMAT4 6t BLA SHELTEW7AT0 BYARA 170 'C.33~AEGORY CTEO

+ 5X iql-XI-H29X1H39X1Ht49XIH59XIH69X1H19X1H69X1HN9 /1,14(NT(dYD,/ -
+ 1HFALUNLATI)~i--XPLI"D

+/13M, ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ' COSRCSV '3- M nT 4TORIS413P1MFS.CtEY,-

-48 ORMT (.31 SHELER 1 A N*PARli-*F6'iiISX~f//OH.'16EGR
-+~~~~~~~~~~~~~~ -5o1qI2gI3ki4XH9I6XOIxmqlg i

4" 4

A4



_71

~~ - SJ1ROUTINE SURV*Y

"4ANCOZ125)tRATM(2$i#CD4251-iC(11*2519*$TjI*gtTCROSSI'3,1

DIMENSION RADAR8I.XS18),9 ,VS6,'ZSEP,______

RADF(X)- z RAI + RA2*COS X+* RA3.CDS (4X+XX-- --

GEOF(IX), X + F1'SINIX+Xl 4+ F24SIM(iiX)+fX+XJ .

~2~CNSTANTS
______DATA BACH1/.O,.08,1.0,1.2,1.o5,2.O,3.0,4.0,6o.S.0,0O/

DATA S /11.63,2*9.5595,2*10.9109,7.6.3585/I
r------DATA Q/-5.,1*,25'.,t4l* 52.,t794,90o i-05.91609 9110.91O000 7000./

DATA V1 t 878t~l0159i 327029-'olO3v 7'3359-
*-10.759466,,-13.90288639-1509T7071-207732V,?-21.O94464,t21. 878067/

--------DATA,7-Q3 P;.00689j'00 1 000'-00, 54i*01'35 7
*.OOO03293, .024145841,.O666269Q6,.OO75A412,.tOO35O?14S,.OO221291/

~' DATA -5 "'Q S8569341156
- 6264.4021t 0.64119859 2.7OS6397t 4.4164793t , 7*S29567. 10.7601370/
DATA P/37O9.6319474,O88,51.7632,9f.64295,l19325,.0D26f4,------

-~+.28265E-29, 20496986E-,3, .839132E-5,.6585E -59,34O2E-5/
- ~ DATA PI, EGREE #OMEGA AG/lo 1415921,57.9576,.00431526*95.#19;i061 4*b/i;

+~GAE4AJtAKH /225508040.,3443.'939,.32469E-2,54E 4.11'SE"-41,.
+RAltRAZRA3,tC6- /1438'.1533 5,571~ 6-1224E,3f~iT'
+ Rl',R'2PHOSPO /635S.T669,3432.3791,2116.2,1.4S112/,
HINGtBELOWHFTHHtGT' /-134.3

+LALBqLCiJPRINTTNTvTPRtf,Tstop o5,E,4,3
't _LQCI,tIP AGE 'J SO ,*St4SIfF t4soX

1CMMENCE, ;- -

IPEW[NDAC-
,,RAIAL:a;I. DEGREE .-------

LAUNC14 a 0 .K

91 IPAOG- - OAGE .,

WRItE,- (L8,491 JPAG....-
... ..CAD -INPUTS'(A~ ' 8~.-~- -

lF( .K.tQ.00 . RVTjNU .

Go TO (86, 89 3O95S91SBh& >,

2-27 7,
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.ARD 0, BROUJG*T. IN RADAR LCdA1fOQ5 ..

~~ "8 IF( J.EQi§ I OI. .

L.OCa 'LOCI+ I
-~GLAT*,* A *RAP-I AN - -

FLOMN'.B *RADIAN
-'LUp - Cos(-GLAT)

48'UZ~ SINiGLAT)
CfdN COSIFLbN) ________________

SFLON~ SIN(FLON
-- FLAT GEOFt4LATI ,

RE k i'V(GLAT) -
-- OR iR E4COS4FLATI,+ C
CARTESIAN COORDINATES OF SITES

.. ~ZS(LOCIa R#S IN tFLAT)4c.j., '

Ys'(OC~uHOR*SFLO . ;'9

YADARLOC I I D ON.. .. * .

'RDARLOC) 1-6PU 6
'COORD~S EAST#NORTHtUP AT SITE~~

_____ 012(LOCI) a.CFLON .

D214LOCIJ *UZ*CFLOIN'.---. -

D22(LOCI) i-UZ*SFLON'.
Di3 (LOC-I I ' -P ----- ---
031 (LOC1I -. UP4Cf;LON .aN

~~ ~ 032 (L OC I+ ~ $~N . .
D33(LdCI) * .

-. WRITE (LB,4fT1.oQC1AW#~b .

01 'JSAT aJ -

TORT 0,

82 IF( JPRINT.GT83 i GO TO 21
-CARD 3 BROUGHT IN INI",JAL AND PINAVVA fT&LS A1D YlrdBY~

83 IF IC * 1.'c
* ~~THR11,:CI a- .- --------

THO2(C) a 7
TESTG( IC) C --- -- -- --

-. ~tBSTG(IC') b .-

GO TO

2 -46-

.......



CARD 4 BROUGHT IN SPECIFIC IMP"ULSE. ANDI jfflSt k IEN %TIOWWPR EACHM AUS~j
84 NNC ICt) - J

* ~RATfM1IC) mA .*

AzITH41C) B.#RAbIANj
tLETH(1C- * C*R'ADIAN, _____________________

ANOLICJ 0
WR1TE (1.809111 AvDtJCvB -

GO' TO 1
.CARO 6 ENTERS CD, AREA AND WEIGHT FOR EACH SUBSTAGE,-

85 CICJ - A
881(IC) -8, __________

WTIC) wC

IF( CD(;IC).GE.o.) GO TO 850 .

ARS5 ENTER DRAG COEFFICIENT TA.I~
READ (LA,431- (ODCiff )I~d
WRITE (L8,v1M BA

850 'IF( J.EQ.O GO TO I
ICCu IC. + - -

DO- 330u J-I&.,t~d
CbwJjil- COW),

BB6(jj+0.)BB(JJ)

D0 852 1 11
852 DCC(I ,JJ+1 b viij
3130 CONTINUE '-- 

--- - - ----

CAoGO TO 1I 
..

- IF( J@NE42 GO* TO91 b

WRITE (LB,601)ABOttod

Z- C
____ RSQ --X*X Y6 4. 

. -

- OR - SQRT (X#X*!YI
FOLON = 2. ATAN( Yt[HRol ~ r--~--'~-
GLAT ATAN M(1 + C8M)*ZlHOR

"- GO MO, 872 ---- - - -- - - -

-* 870 WRITE (LB,901) AtBCD, J
GLAT -A RADIAN

* ,- - FLON 8 RADIAN
I 'F( JiLE*0 FLOiLNYWU 7..

872 FLAT -a GEOF(GLAT) 
. -

- RE v R ADF(IG LAT)1 ... - --------
V P COSMGAT) :- 2I.; --

u*SINGLATI 

7L

-. - - -- - - -- -

SF ION a SI NCFLON) 'f-

IF( -J.EQ.2 I GO TO 1I-
NOR -REiCOS(FLAT)1 Ci+ l

-. X -HOR*CFLON
Y HORoSFLON .-

249 -1

4e 
A



ZG0 T0 1
CARD '8,8ROUGWT INITIAL VELOCIty ~4AI~. NLN 2 ADNGIUE

88 10( J.NE.2 I td TO 88 *..

WRITE tLB.6021At,LI ______________________
VX A - .-

AaA,%RADI AN ABJ

UI'U3 *S1N (A)
JZ U3*COS(,A)- * * -

WU3= S IN I'S 14C ..

VL a ____ ___ ___+___ ____ ___

U2 UP40U-3 UZoU2
' U2*CFLON - 10O

VY 'UZSFION 60 UlCL"O"'k:.j' .

IF iEq. 1 P AO Y-------
VYX = VX Y .X # OMEGA, _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

VY-VYX *'(MEGA . ..

t BEGIN L4UNCA ~ :, .:

~~1 12 CALL SL ITE('1! .

LINE 3i60 c*...
LAUk4H1 LAUNCH *1 . X*

* ~ ~ ~ ~ ~ ~ ' L IIST 0 -. .. < 3

AtSSGN< 705 TO M *..

NNN NNIO

TO T . 4 ,
STREC -TL

T.INY zs rTNT/ 10.----------
CALCULATIONS FOR-HEIGHT AND ELEATIONM

~60!RSQ - X*X + V0Y~*j

-~ . . ~ ~ F. RT (RSQ'I .
*SINSQD Z*Z / RSQ

A, TO 'R SQ x AE*AE/RSQ.
GR3 s' G/(R*RSQ)
COEFG n imGR3*ATORSQW.i.6';)NiS1M~)A"
COEFZ a -GR3.2..AT0RSO*(AJ 4 AKOATO0$Q01U..31socSQ t 3611
COEk FR, -GR34 1.w + AJ.AYORSQ4f1749 fSO *-4 91FI

MOR t, -(4X**Y

.0.
UP3 ,,O *-GS

- ,, .



UX =UP @CFLON 4

u Y UP SFLON -. 4 4

UZ, SIN(GLAT) - -- -

FLAT d EdF GLAt) ________

RE - 'RAOF(GLATT)
HIGH UZ*'(Z-iRE*S INck-AT))---------------------------
XDOT' VX +Y*OH GA ,P(O-E'OILt
YDOT =VY - X*OP4dA 4

SPEED. SQR1T (XI)OT4XdOT +ilbi~o Y()OYDi3Y4V. 7
03 i 'UX*XDO- +. UY.YOdt 4- UiliV

U2 VZ -rUZU3'
U3 = U/SEE0
HEADIN 2 ".ATAN(Ul/(U2+SQRTIU*2UZ*ZIt------------
ATTACk a 2.1i'ATAM(U3if/ '44 i.SR1 fOt~~

IF( KIGHoLE.0* 1, GO TO 71
ATCH = 'Ri.NGH/(kWitGH .. 4 .

"'IF'( ATCHLE.Q(.12I GO Td 4--------

-COEFV' -0.
1'4.4 -~ GO TO 70 - - - --

4IF( ATCH.LEi0(.IW J 60i TO53 -___________

IFi ATCH.LE.Q(IH+i1" -GO TO '5? 74 ,
IH = lH + I

GO TO 54
51 PH =ALOG(1+3I)(1C$QKfT

DENSE - !EXP4(Q1(IH$I-Q5(IHN)*PHI _____________

PH 0PW ) *EXP (I Wik-O5(tNI IT
- ~~~SPSOUN =SI)(U4ISI),ATNQI)f'14iQII

BACH -SPEED/S'PSOUN' 7 ---
'CRAG =CO(L)'

- F'('DRAG.GE.O.) -G0 To '59- -------- %7
DO 56 K = loll_____________

56 IN( BACH. L4.B 4CHNI K)') )- GO TO 58-
4- DRAG ' -DRAG --

GO TQ 59
58 ACHx(BACH-8ACHN(K-1 )/IBACHN(KI-BACHNEK'ki-i'

DRAG a.-DC('K-I L

GO TO 70,
SUB STAGE L IS OVER~

736 ASSIGN 70 TO AM
w -w -m-,4TESTG(Lp6T+TLMTHNUS------

IF( WT(*iT.. W-,-TW-

.0NNN - NN(L) -- 44 <;j

GO TO 7 301.... ~

j GO -TO' MM, (705,732)
CHIEOF GRI.ENTATION AT -BEGINNING OI9 AUBSTAGE

* - 70,5 ASSIGN, 732 TO :MM 4

GO 1O7072e0)NI

731' IF(, HIGN.oGT*FTH 11 Qb TO *O44____

THY, =YD&OPED

'-.4. .47 
-

46. In.



GOTHZ VZiSlfEED ,. ~
GOTO '708

712 'U3 w- COS(ELETi(tl))
UL U3 SIN(kEAbtt4+AZlTHIL)i ___________

U2 *U3 *COSHEAIN4.Q IVWC(L!)._--"
U3 SIN ELEtk(L)!) .*,

THX =U3*UX 0'U2JZ*CFLON -Ut; O
THY =U3*UY ~-U2*UtoS0LON + Ui*C,.FL
THZ U3*UZ i 24UP

732 GO TO(7708t7OURINNNUSTG
73IF( SPEED.GT.SPO -i GO TO 731

.7,08 THRUST-= THRM() + ((THR2Lc -TNRliLlIITtSTG(lLJ OS6 '
TL - -TBSTG(L)) I

IF(THRUST.LE.O.) GO 10 701,
ATHR 1 (. +PHO-PH) ANOZ(L)AW i ITHRfitL),iTHARU1LII. 1,71w
W z V THRUST.AMNI(iTINTT-TL-TBSTGELIIIRATN(L)

701 AX a ATHR*THX-, COEFV.XOOT + XK*OER
AY 3t ATHR*THY + COEFV~yo- V*ot...---------------
A! -t ATHR*THi + C'OEFV* VZ + Z.*i-'COEfR-+-EgfET-iCbE-fGf.

CHECKS FOR PRINuT-ING AND STOPPING _____________________

GLAT *GLAT*DEGREE
CGLON, FLON - T o MGA,
XF(GLON.LT*-PI) GLdON N Pi 4 *ANMODIGLON,,I
'GLON = GLUN*tDEGREE - - - ------

tiEADIN a HEADINeDEGREE
ATTACK !x ATTACK.OEGREE . .. .

IF(T+TINY.LTeTREC) GO TO 64J.
c WRITE BINARY TAPE ONLY- . ..-.

i BIN )62460,L*61
*62 WRITE (ICJ T9GLATvGL0Nd(INGi'XiYZ )...... ...

XBIN=Q
,GO TO 60__________ ___

___761 WRITE (IC,) TiGLAToGLNHGH.Yi:Z
60 IF( .MOD(JPAINTv2.).eQ.O) GO To 67u

PRINT TRAJECTORY bATA

ATOT = SQRt( AXK 4 *-- ----- ----- ----ATHRG ATHRZAG . j
:bRAG a-dOEFV*SPtED/AG. _____________________

IPOAGt it IPAGE + 1_
LINE =,O
W~IRITE (18,451 IPAGE
WRITE (10944) .

66 'WRITE' I(L'S47), 11GLAT,GLONj, 1GN,H9A0INtATTk(:9ASEED* ATOT ,AtHR69 DRAG
LIINE =LINE'+1:.-

67T t.F(.jPRINT.GTe1 ) GO TO 29 .... -j.'-

230 TR.EC T -+-TRT- , - - - - -

64 IF(HXGHCT.HIGHT) -GO- TO 1
-1F(LEFT oEQ *O) -- O' to -206"

,-. If( J SAT.EQ.1~ -dGo TO 71I

C THE END 7
71'WIE 13,49).lAqMjk .'.I.*. *7 . .

19 L E FT I.
206 1HF T',GE*TSTOP )GO TO .. I

C, INTEGRAT10a, _T 7' . ~

- -~ : 232 .,.* j,. ----------.-- 4

C C-Soo



Z6 - -- - - -

T=VINDCT9TINT') 
'

Y DPkV A Y, Y _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _Z DPNV Cq V, -I*
VX* OPNV C VXt AX)
VY-- DPNV. yAi
'4z= DPNV V-'vAZ I
1 F JSAT'.1Q.O 0, 10GT 6'8
I-F( z',iiGT.O. to GOTO 68 6

C EQUATOR CROSSIG 
.

-

I LI ST=, IIST+1,
TCROSSC ILIST)~T(ZZ~l
i6IN=1 6

___1012 - B I N=1
* GOT068

-2012 IBIN=0,
GO TO -68 -----

PC 0VERTTME RTE(C
90 IN( IBIN.NE.0- WRT C itAt

INDEXu((ILIST"-1)/2)*2+1 
__________________

IN. INbEX.GTi2 IGO TO 11k
WRITE (LB,1i015)

G0T049 --------- ft- ----
1014 PERIOD a 'lTNDEX)-1.O))T

WRITE (LC) PERIOb
604Q00JLST-w1,IL1ST 

___________________

WRITE (1826)~j PERIOD
*4g9 WRTE' (LB,606_)T ---

11----------GO TO.1
_*-*TAPE INPUTS - - -- t - - - - - -- - - - - - - -21 READ (IC) TtGLATGLON.HIGHXiY,- I.,

C EARTH (ROT)ATIONTOPEETIE
_Z4' ROThftOMtGA--- 

--

__COSOM-CiJS'(ROT,) 
,*ft

SNOM SIN, tm----------------

C _TRANSLATE 

- .

DO 25 t' - 1,LOC - - - - - ..........

* ~~YV=YP-YS(I) 
-------------------------------------------- 

-ZVZZ -ZSCI')- 
'* -.

I PZ 1T 'T -25 -JF(P.L.T-BELOW), GOTO2
'~~C HEI GiT ABOVE RADAR PLANE, *--.-'~~--~-----i

PX=Xvi D1-tI)+ V-uD12(I) i
VER2 - PX*Px +, PYiY.
PY i X*2 I)+ YV.Dig Ii 40904t,
VER *SORT (VER2)-'--------

C RADAR SPHER1 AL- COORD INATES- - - - - - - - - - - - - - - - - - - - -

RHO SORT' (RH02)
ELEV * ATA?1 t Pr/VEa0ri-1jtsREf----
4ZI mi 2,,4ATAN(WX/VEAtp~ OY EGE

IPAGE 3i PAGE +- I



LINE 0 .- C

'WRITE 1L8,451 1AGE -------- --

WRITE (L6,441
24 WRkITE -(L6-,46) lRHOAZi-iELEVRADARtfi) - - -

LIVE LINE i
25 -CONTINUE--

IF( JPRINT*LTi4 )Ga TO 230 -

IF(HI'GH.GT.O.*) GO TO 21
NORBI't NORBIT-

IF(- NORBIT )22,91,21 . .- -

22 (NORBIT NORBIT +2 -- -

t~F~ NOB~rT~E.0 40G TO 91 -

READ (IC) PERIOD
REWIND LC -~.-

SHIFT =SHIFT +PERIOD

48GO TO21
.-FORMAT(15v,4F15.8v, 15

43 FORMAT (42F6.3)'-- ---- *-*- - -

* 45 -FORMATC72H
+ j40X96H PAGE #12,) * - --

42FORMAT(6,4F9.4) - -

910 'FORMAT( 1-HOSUBSTAGE NO. 12,ITH lHRUST#INftlAL AFlG.ZI4H LOS# FjNA
IL =OF1O.2,I6H IBS,, FROM T *F7.3llh--MIN TO T F7.4H0 IIN) *

'911 'FORMATA(2OHO SPECIFIC' IMPULSE. uF7.4#14H MWN, VlzaE -F6,920 SQ 'FT
+.9,'G =I2tI5H, THRUST ELEV *zF6.2,1?H -EG'9, AZ.*CORR. *Ff .,6W CLOCK) I

-- 912' FORhArT(18H0 COEF. -OF VORAG* a F.5i2,24H. AREA OF CROSSECTION - F~io2t2
+6-S.NINITIAL WEIGHt. a F9&2,219-LB'S. EXTRA SUBSTAGEfS 12i

913 0ORMAT(BHOMACKINO, ILF1O.1/1OH C l~~3
601. FO ,RMAT(-22HOINITIAL POSITION'VX Fg*3jt ON, it Y P. , 1 F9

1,o3,s20H,, NM' INITIAL TiME uF83,H I) -- -
~~ZFbRMAT(24HOINIT[AL V tLOCIT1 Y.i V X, #- A _VY 14 7 9 H

1= F14.707H NM/MIN)~9GL FRMATIOHOINTIAL GEODETIC COONATOhS Ffi 3.BH NORW, S.3THEA
+TF7-3-2H;NMHIH, INT-ALTIE' xFS.36H' KEN, AXES F XEDIZ

90 0RMAr(29HO.INftIAL. AIRSPEED, DIReANGLE FTc2d',liINCLINATION P6*2,
I -- *1JJ- MAGNITUbE F9.4,7H WMMIN, i26Xl0A~XES rNi~r2I- -

44 -FORMATC12H TIMD GkTHI~ .EA~
+ INCLINE' SPEED RANGsE AZIMOH-----LEV SENSOR/il

46 FORMAT(75SX,3F11.34XF6O'-) --1--47 FORMAT (+9434 9F11.3#4'XF660),
49 FORMAt(/ 9H-MISSlLV v 14 911IH- LANDED' Al' -,;Y*3,3 -OE No,

+ 17H 'DEG. EAST 4FTER Ft.3,16H, MINi OF FLIGHT* I -
1015 FORAATt23H0D01D Na"T COMOLgltE R~

20,16 FORMAT(lSHO6NODAL-I'ERODu E12.61
666 -ORMAT(27HOINTEGRAT ION S~TOPPED ATTa934 II-

'2E-3



r
*0 S!BF.TC CMflDV DjFCII. SUBRMU-TTNE COMAND

- ,I - CMtON/FAC/N,4NAWITYP(3O) ,MFZ('S) sBATT!60) oytlcoohX14000)
Cr1 AN/WHO/NwMwZ(0i ,Ywip!oO,*W20) a11"iid

COMtiPN /.IAP /NAME CHAR ,YN v YS 9YSC i MXy ,E,9,SC'*AMAP (so "# 20),
DATA' 'NWTYP (1) /72H 2 3 4, 5 7 8

~WR-TELa.C1)YLATXLONiJL'ATiflLONSLATSLON

XDv SCALoN*(14.C0NV,)*ATN.T(VLONY OL

YSC= SCALAT*(SLACONV ANT(LA)) -.

IXSC SCALON*(SLONaCONVIATNT,(SLON),)

NRIT.(Xl/XS1) NAEyijAR
________T'1_0 N k YdT,;W) XGO TO 1

~CAL-M PIr (NW MZNWTYPvKWYWiXW) C

-13 1 I-T Y *Nr; )- GO O14 ~
- -CALL C6M~iJT(FoMZNAMr-lPiKP,iYox -

-GO-0,TO, 12'-
1YMN iAtNt-YLAT-)

--- YM~a YMN-AJIN. (1LAY )
MW,= ATNTIXLN)

XtAWPI ANT (fLON4I) - - RT(LP,40)- 'YMS,YMNsXMFi'XWJ -- WR!'TF.(LF,t43) U(AMAP(aIYTXh1X1,OMX)j!tY31,'NVi -)

40' FORMAT(AH 'CAROLI3L '6FB.a -

41 F'RMAT(1XA6,1X2A1)-C
7WdWE IDY 1 ANnt r f.92 DEGRE

A S LATI~tIJDE4 ,AN F,4;'OeSHAmtfke4,0919H DEr~btS LONbt?Ufir* __

I - .ru~l1 -r-Lr I-uLTENT. -a
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a FUNCTIONS a
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a a a pa "4a

a a a a a

a a' a "1a~ a~a a~a
'a 'aaa a

a4~'aaataa *'aaa' a
2..

4 6
4. a I

'a."

4 aaa a -Q 7
N .a4

C a. 0

ta
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a '4 'K 'aa
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.'6 .. 6 PkA7D ,,.FC

P-NCTI- PKY!:FA'Z

ANCFTC PKA(Db.. . UF.NCK

A~G6 9 AMPT C

se z- = 1OOSQRT(ARG)_
.IF(K@L-T@50) A14C 3NCK+211'

6' PS : 1 - (1 PS)AMiNI (I #oARG4CPK14ANtii*CP2)-
"PKAY= I.-* PSO*(1.'/ANC)'
RETURN__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

The purpose of this-function PKAY(AT#A-W,,SZ) is to, compute,1

an estimnate of the average, fraction of remaining Value destroyedx~by ,

'each weapon of lethal area AW and variance SZthLtmaylbe aimeid at,

a target of area AT. The shape factors, CPK 1,Z2, 3 are normally, set "'

so tat for targets of'area lefs than the Weapon (impont all at center

otarget) the, function, reduces -to fie usual singleho pobability,

Targets of large area and, uhusual -shape might be 'approxiated b~y

others~hape factors.

6' ~ ' v',

3 .4~

4~ 2
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S' I f .SD '4 !

-FU~TTMN DT~(Y~qA4,Yqi13

0CMP PR LsBRDU

____ 'CTYANG SINS(YAR *SAYB,(ARfKB1YR)1CS1R

oil COW~RLIOIN /A/L.BRDu
END A/A.3U

The fucto "iiQDST( XA TB , ~pts h itcrl

disanc inndtica/RAfiile -e~e-ay~~op~t A-jdROth ika

O'~hegobAe. he 1(aiitudi!N~~ *dgtd CoS(YAh otlSIVknt, *orS(se

ThIU er f6nto DIS(YA -radius oB) thepte thegratcic
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$!IBFTC LOCIng UFCK
FUNCT!OW L0CATE(YV,X.-K) _________

4 COMMOlN /PAR/ LALB*RArI!US
ICOMMflN /FACI- NFNFTP(OM~-6#AT31.tn'ai

+ MlOO05V4100b)iW(1000)9,RI0#(1000), 0.TiO)

IFT ( KfAT* -1 )KB MF7 (K, -I +
:KF = A7,(K) . --

" "'AA: Y/RAlT'IS

THEfl = COS(Al
-CHI 2 COSMO4THED'______
SHEDl = STN-(BTHED'
THEMK= STMA),
QPIPL'= CHEm*(KE) + 'SHEfl#V(E) %*-TEDWKE)

IIPR =CHED*V() +sRUMNV( F
-IF( PIPL#GE;.,.) GO T'o In ..

-F1 PR. T.0.) 0 O In
PM:CIJEOlR() SHOD*(J M +TI4EDT()

10 f*L~ = TJPR ,'' "-

i KE*1"
'20,LOCAE J-KB + I.

END ~- 2k~

The funbtionLOGATE(Y,XC,K) determines in Which section of

amesh a -particular point lies. The arguents are the latitude and

longitudd&'bf the point and the -facility type number :K of, the desir~ed

rnesh\'(usukaly preselected by- the calling- progxlam). The procedure tests6

all, sectors -in, order- from one to lat tuntil a positive Associationi is ':

determined. If'no association is found, 'the, oint is, automatically,

Jclassified as last *one. A point-is ini a sector when it lies to the right,

of the left hand-heading lo~oking outward,, on or to-the left of'the-right bandq

heading, and'on or exterior of the sectior.* ai~ 'Exterior. mns to t

eft Ag the sco bt retaredinc reaing, order4  , '

3-6,

7,f,

'C"' '



-Z -A*~

FONCtION-V IN(X 910)

:DOURLE PRECIsiON, OP

DATA eir.,;333311;t15*09166#-.53 30154666#
4--?.S33333-333*i41666bi667/

IR DADO1:14 H, # 2
I C(2t). -0

C' c C(1)- 0

GO TO 100.'
A6* -M , - T.

GO TO 74
* 063 M 3 .

DO 4 J'r1-310
k 'C () ji B(J*13) .- -- -

C11d 145

'PTO14

C1 *00Y K r147)

00 7,P J: 1,

-71 KOT 13

DR914 0. X

_H +

TT.7

r.4

1-7-

0~~~r 4 ,4 ,,
, 4111



LI1 -1G,50 SO
I FU "K E 

''X0 
-1 X,1

R ft R-* *' CA2)7X4'A

*IF Xb M V '

'54 OVID -P>5U-

the___ fuFC.o K.EQX'D)'l alerat 'XDtti- -D2EIJ
D1iV(,Xw ,sagn rat()* pur[ pose,,** rotnet nerae pt i~

i '(:K-.eQus ),Us oret X02 iffeeui eqaios ItEI is use .b - .

t6 iner the C(2).'XD1(IJ'rde (euvkty~i~ia 9;
-. ~~~~~~~~~~~ 7F . Q .; X t ' ~ K

difrntia eqiaifi.govenn amsieo-a~tie r o"ht

uting) ony sigeX' ttn-ntutosanagieti-cti-s

DPR2*l. prdiio dictc 
''irifsvngte eitvn- tcl

the' 6ecPi wodw# (R'H) diit fo ahPaibe. Adl'oVN '

an N, XD thRe. inr ei- al oDX 1 Md:fr-~codph4

, RETURN,

END0
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'A~~~~ *= 'AU I,5 AMORX

-NA)

S!PT.R~tYJ RDPXK.

TheroitiniE ANORM(?X Y)-opue t'"ado eafgh

probabilit supplie -2 theGRANDOM n twkhk u1)il ~rp

anl prm to2v CTheA result usal n~d*, t'ialdto.h.>oo

deviatio an-enee on. th aS!N(toA)r~nIoia 0

RETIIQN
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9f

-tlBFT CRI13K9.-,C

_______jN 4.~,,M A

4O mn /M N '4E~ 3 iXo-T* -g P S'-K V ,~-L L

C~mmN /PR/ A*L~R~nti~t)AT(0)-tDILTE'
'COMM6 /WD,&M? ~

'Y 01)?0001tWHI- 4nn*. KC.20

nlRES~r,, IM f 1) - A-MY 61- iARA (BY ORK(24 4LST 61)CO

DATA,

s4

~IBFT1 ;'132D aWC1 .

63A46ti (AB(J).J:1,8)/2,b4P-64,24O,22,1 n67372isi 51693i4,l.O/, 1PM
8(AIMY)(J)vJl:1,*6l)/O61,v4*,O12465*,1768 #JolOo349

~IBM
ICRKA IBM

COMMENCE' ,5.9.. 6 .~~e~8 -e?~e.2, P
FXA YJS3),3:1,61)O~.iO1OIO2O...*.,.,*3O

7 TnI4
OT i, D4Ol4O,,02m30,6,6OF*'O2*.Tm.f,*6OR6,2OP

I FI T- 26 ,2603~,.5o..,.,2O7OmO.O5O6OQ8 2610 1

' T26 0,RETURN~ ~

2603 M K. K+Mw
260 260 -H

2604* YW fl( )07649262
_______ IF(KEY().L.O0 WnURITE (LB865 YX.M

-26236 RE "JR

GO6In PFM-)61?4o2

2 63 0 -R..AMJ (1jRAD'26p3,;3OpR

42623 :MmS163i23223

GO TO, 2631

2631 'R:AMX)N1(R/RAD(!RJ),*

3' 12'



2640" RR=PT

-1F1 PRTmS) 7.642 264242641

26'4 9O 643JIq

2643 ?W4TA do lom OR(L , +2*
,TFIjCH.G S) A6, *;tO 2620 -

2 6V), KwfY(K-1 llE.O) 53 WIE COK (8O1WDJ)X4~ ~ h~ ) **1

2164 3 WHT)(K) =YWHDU0RK()

2650,61 -)2602A.2,1

?6,6? 'YWHI)IJ -, YW'"~r-6

8365 .OR M A T aX,28. 918 6H IEt
86.1- F0RMAT(5(X2F8.2 . . .,x-

The COORD(MWk)-subroutie is used toi find alinpoints --fo

the warheads of each,.type assigned by STRIKjE ,to any targets (except '.,

rdissile biocks whichare-deployed differently-by-STRIKE itself., The,

target -coordifiites, raidiurs, and' warhead radius js passGed to GOORD

indirectly by ,StRIKER' having stored themin, the c mnblk/MN.- '

Dep!ending upon ,thei relative size of theltargtto wa.rhead radiil aim. .>

poinits are chob en; either at lhe'-taiget coordhiates, or i.aatterned ,

WCLLL UL0 De tnt_,ece ey'thenumbe

of weapons MW to be put down and~znay if MW id large, enoduggie<

3 k
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mhultiple -cvrae Normhally, the pAftterhs,,ar6, not scailed ,but te

m~ay be expanded or contrac ted& by q4hanging the, OAratnbter IfILAT 
'

The iipAct coordiniates are stored, seg~regated :bywarhead: typedbi
meanis of the Index.-argnet.* 

'A

I,44

.4 A. ,,

le

4 _14J) "



$,IBFTC' C PD~FdW-
su*- SU~U E cfmput(tjJ7 4.itYPJt,yjlxj)-
TIMFSOR7MF/A ,q~ JZAJ@IJTPJ) Y.JvXV4(1 MAP-

IIATX 13. (6 /A§TRK-/Atg*/

IF(NAME.90iJTYPTJ-T)TV GO T 21

RET UP N

*IP( TT~or1',1 I& JZ,(TT-l)+l
V ~.T'E =JZ(-1TY)

+ Gn- TO, 22
_____I KY ARS(YN-YJ(?N),)/YSQ4*

KX, ABS'( XV-XJ(I.N)-/X.C)'+1.
* _____________ 81:,N0Go TO 23

AMAP(KMOO ) :ASTRK

* - 22. CONYTNUF 9

*The COMPUTT subroutine, looks up the coordinates of, all the

sites of a specific type and checks them with the boundaries of'the

map being constructed'. 'Those outside are.-ignored.t For the interior

-points the appropriate. symbol is stored in the memory squiare corres

ponding- to the rounded, off coordinate s; If more thani two #itemsoqdeu'y,

'the same square on the same map they are replaced by,~ utpastirlk& .

3 5
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SxiRFTC SOVOx
TSUBRMUTINSUIRV EV-
COMMMNX.

:-; ~p. v

IRETIJR'N

-it is Sometimes desirable to-substitute-a "DIUMMYt" sutbrotineil'

in -place of one or miore of'the mnain routines, in runs.'where, it is knlown *w

that such routines will not be-exerd1 edi This ispaiuarytrehn

submitting the program in-card form, !either iource or binary decks ,,,

as- considerable, weight an& space may be save6d. Thi-sprogramh ia ,

simjple DUMMY whichhas been -so-used 'in,.thls ,instarace -to :ieplace the,

SURVEY routine. 
v'

'4

A-T,

3-4-6

4 ~.'4;

'4'~ ~ AV4~"~' *~-' "'

v- >i'f
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